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three-parameter item response models/ that were f£it to the data by the
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goodness-of~fit, item parameter estimates and associated standdrd
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ABSTRACT

The Profilgkof American Youth study carried out in 1980 by the

Department of Defense with the cooperation of the Department of Labor obtained

responses from a national probability sample of young people between the ages

of 16 and 23 tc the tests of the Armed Services Vocational Aptitude Battery

(ASVAB), This report contains the results of item analyses of the eight power

tests of the ASVAB, based on a random sample of 1187 respondents from the

Profile study. The 1=, 2-, and 3-parameter logistic ogive item response

models were fit to the data by marginel estimation methods. Indices of over-

all fit, item parameter estimates and their standard errors, item information

indices, and test information and standard error curves are presented,
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INTRODUCTION

The Profile of American Youth is the title qiven to a 1ar§e—scale
social research project sponsored by the Department of Defense with‘the
cooperation of the Department of Labor. Its purposes were to assess the
vocational aptitudes of contemporary American Youth and, at the same time,
establish current national norms for the Armed Services Vocational Aptitude
Battery (ASVAB). 'To achieve these goals, the.National Opinion Research Center
(NORC) administered Form 8A of the ASVAB during the summer of 1980 to a
national probability sample of nearly 12,000 men and women, ages-16 to 23.
This paper repcrts the results attained when ﬁhree psychometric models
designed to provide information about the oper;ting characteristics of the
tests and the items of which they are comprised were fit to the eight "power"
tests of the ASVAB battery, using responses from a 10-percent random sample of
the Profile data. The rodels in question were the one-, two-, and threg—
parameter’itgm response models (Biénbaum, 1968; Lord, 1980), which were fit ;o
the data by the marginal estimation approach describéd by Bock and Aitkin
(1981) by means of the BILOG computer program (Mislevy and Bock, 1983),.
Results for each model and test include the following:

- Indices of overall goodness-of-fit

- Item p;rameter estimates and‘associated standard errors

- Item information indices

- Test information curxmes

All calculations utilized Profile case weights which account for

o . .
systematic oversampling of certain demographic groups such as blacks,
Hispanics, and poor non-Black, non~Hispanics. The resulting estimates of item
parameters and population distributions therefore approximate the values that

[

would be obtained in a full census of the target populatiocn, namely the
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contemporary youth population. In this way the current results provide infor-

mation beyond that present in previously available analyses of the ASVABR,

L) \ ’ .
based of necessity on data from samples of convenience such as recent gervice

\

. r

inductees,

. THE PROFILE OF AMERICAN YOUTH
/

./ -

During the spring and summer of 1980, the National Opinion Research
Center (NORC) administered a battery of ten vocational tests, to a national
probability sample of nearly 12,000 young people, 15 to 23 years of age. The
tests, the Armed Services Vocational Aptitude Battery (ASVAB), Form 82, were
the latest in a long series of aptitude and vocational tests developed by the
Armed Services for purposes of selecting recruits and assigning them to
military occupational speé@altiesi A basic purpose of Fhis administration of
the ASVAB by NORC was to obtain normative information in a representative
contemporary civilian sample, The score distributions from this study were
needed By the Armed Serviced to set performance levels for accepting and
assigning recruits. The Profile of American Youth used for its sample the
12,686 young people who completed the Round I 1979 first annual interview of
the National Longitudinal Survey of Labor Force Behavior, Youth Survey. The
sample was composed of three indepeﬁdent probability samples. Two of these
samples were designed to cover the non-institutionalized civilian population
born in the years 1957 through 1964. The third $ample was designed to cover
those born in 1957 through 1961 and serving in the military as of September
30, 1978.

The' first of the two civilian samples was cross-sectional, designed  to

vield the proper proportions of various racial, ethnic, and income groups in

the 1857 through 1964 cohort. The second was a supplemental sample designed



to oversample Hispanic, Black, and economiéally_disﬁévantaged non-Black, non-
Hispanic youth, The mnilitary sample of the 1957 through 1961 cohort;
stratified by branch of military service and geographic loéationl sampled
females at six times the rate of males.

Because not all subjects in the final sample had the same probability
of being selected for the study, case weights were assigned to the subjects.
The weighted data properly reflect-the actual distributi;ns of the oversaméled
groups in the population, Of the 12,686 young people'in the Profile sgample,
11,914 were successfully tested with the ASVAB. Test conditions were .altered
for 36 of these subjects because of handicaps or language barriers; these data
were not included in our consideratioﬁ. Of the remaining 11,878 subjects, a
10 percent simple random sample of 1,187 subjects has been selected for the
present analyses, '

The reader interested in further information about the Pfofile study
is referred to a series of reports prepared by NORC and the Department of
Defense. See Sheatsley (1980) for a description of pretest procedures and
results, Fruankel and McWilliams (1981) for sampling considerations, McWilliams
(1980) for field administration procedures, Bock and Mislewvy (1981) for data-

quality analyses, and Department of Defense (1982) and Bock and Moore ({(1983)

for discussions of results.

THE ARMED SERVICES VOCATIONAL APTITUDE BATTERY (ASVAB) W
The ASVAB BA consists of ten tests, administered and timed separately.
Briefly, these are as follows:

General Science (20 items; 11 minutes). Items are drawn from
biology, medicine, chemistry, and physics. This test
measures basic factual knowledge at a level appropriate to
secondary school general gscience courses.

L}
Arithmetic Reasoning (30 items; 36 minutes). Often called
"word problems," the items in this test require subjects to

!
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h use arithmetic skills to solve problems deseribed in short

verbal passages. Advanced mathematics is-not
required.

Word Knowledge (35 items; 11 minutes). Essentially a
vocabulary test. The subject is presented a word and asked
to choose which of four other words is closest in meaning.,

Paragraph Comprehension (15 items; 13 minuvtas). Designed to
measure how well subjects can acquire information from a
written passage. Subjests are asked to read short paragraphs
and answer questlons about them.

Numerical Operations (50 items; 3 minutes). This test covers
the basic-arithmetic operations of addition, subtraction,
multiplication, and division, presenting simple problems
which subjects are asked to solve as quickly as possible.
Scores depend to a great extent on speed and accuracy.

Coding Speed (84 items; 7 mlnutes). Like Néherical
Operations, this test emphasizes speed and aocuracy. Given
the code numbers for key words at the top of a page in the
test bocklet, subjects are asked to mark spaces on their
answer sheet corresponding to the code numbers of the words
as guickly as possible.

Auto and Shop Information (25 jtems; 11 minutes). fThis test
measures gubjects' specific knowledge of tools and terms
associated with the repalr and maintenance of

vehicles.

Mathematics Knowledge (25 items, 24 minutes). The guestions
in this test concern topics that are normally taught in high
school classes such as algebra, geometry, and

trigonometry.

Mechanical Comprehension (25 items; 19 minutes). Items in
this test show pictures related to basic machines such such
as pulleys, gears, levers, and wedges. To answer the
questions, subjects must visualize how the pictured objects
would operate,

Electronics Information (20 items; 9 minutes). This test

measures subjects’ familiarity with electrical equipment,

knowledge of electronics terminology, and ability to solve
simple electrical problems.

All subtests are paper and pencil tests, in multiple~choice format.
The items in all tésts-offer four mlternatives from which the subject must

choose their answers, except for Coding Speed which offers five alterna-

tives. Subjects read the qi¥estions from test booklets and responded on
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machine~readable answer sheets. Subjects were instructed tc make their best
Q
¢ . response to each item; but random guessing was discouraged.

! 'Two of the ten ASVAB BA subtests, Numerical Onerations and Coding

Speed, areispeeded tests in which performance depends mainly on subje;ts'
speed and accuracy at very simple tasks in a limited amount of time. The
remaining eight are power tests, in which pe:formance depends mainly on
subjééts' knowledge or reasoning abilities rather than on time limitations.

>

The analyses reported here concern the power tests only.
THE ANALYSES

A power (unspeeded) mental test demands Knowledge or reasoning abilitf
from a éubject. Although time limitations are set and observed, it is assumed
that subjects would answer few additional itens correctly if given more
generous time limits.

. The models used in the present analysis of the ASVAB 8A power~tests
are based on Birn'.um's (1968) 3-parameter logistic item response theoretic
(IRT) model, which provides a mathematical expression for the probability that

a given subject will respond correctly to a given test item. When the model

is fitted to the data for a given power test, it is capahle of accounting for
the following facts:

1. Some subject perform bhetter than others on the items in
that test. The ability, or scale score, of subject i
(8;) is his or her value on an unobservable variable
assumed to account for all non-random variation among
subjects in performance on of correct response.

2. Some items are easier than others. The threshold param-
eter of item j (by;) indicates its level of diffi-
culty. A subject whose ability parameter. has the same
valuf as an item's threshold parameter has 50~50 chances
of responding correccly, aside from guessing among the

1 alternatives. '




3. Some items measure the underlying ability more accurately
than others. The slope parameter of item 3j (a ) is
directly related to the relizbility with which item j
measures ability.

4. Because the items are multiple-choice, subjects will
occasionally respond correctly to an item by guessing
among the alternatives. The lower asymptote parameter of
ipem j (cy) is the probability of a correct, response
from even tﬂe subjects of lowest ability.
Under the Birnbaum 3-parameter item response model, the probability of

a correct response to item j from a subject w{th ability “g  is given by the

b. and ¢4

following function of 6, a. g 3

J’
P = 1 - . 1 p. -1,7a. - \
j(6) cj + ( cJ)/[ + expl aj(e bJ)]}

where exp{(x) denotes the raising of the basg of the natural logarithms to
the x'th power. Seen.as a function of 4§, 6 with the parameters of the item
fixed, this expression is referred to as the response curve of iﬁem Jee

We have also fit to the ASVAB data two submodels of the 3-parameter
model. They are the 2-parameter logistic mocdel, in which all lower Asymptote

-

parameters c are constrained to be zero;‘an¢ the 1-parameter logistic

3
model, in which @¢ll c's are zero and all a's are constrained to be equal
to one another. This latter model is mathematically eéuivalént to Rasch's
(1960) IRT model for dichotomous tesg items.

The origin and scale of the ability variable in an IRT moded may be
chosen arbitrarily. 1In our analyses the scale has been set so that the mean
of subject abilities in the youth population ig zero and the standard
deviation is one. '

Birnbaum (1968) defines the "information" that item 3j provides about

subjects at various levels of ability by

2
1 134 P, 1 - P ,
(1) { j(a)] /1 3(8)[ j(B)]}'



//// where Pg(e) is the derivative of the response curve for item 3j. For the 3-

‘.

parameter logistic model, the information function takes the following form:

42 2
I. =1o7 N r1.7 .( -b.
J(6) aJWL aj ] 3)]

(2)
2 2.2 '

-1.7 .P. 1.7 - . - l - 7
aJ 3 (8¢l aj(e bj) og CJJ

-/

. - * - .. »~
where

Wix) = exp(x) /11 + exp(x)]1° .

L ]
The maximum value of an item's information curve under the the 3-parameter

model is given by

1.7%a% : . . 3/2
" 501 ~ 20c, - 8¢5 + (1 +8,) 1 ,
8(1 - cj) J J ]

which occurs at the following level of ability:

* -1 A

B8, = b, + (1.7a_,) log{[1 + (1 + 8c,) 1/2}

o, ] ' o)

-

Obvious simplifications give the information functions of the 1- and 2~
parameter models., §

Examination of (1) reveals the dependence of the information curve upon °

"

the values of the item parameters. An item provides most information about
subjects in the neighborhood of its threshold; the maximum value-is attained at
the threshold if ¢ is zero and at a slightly higherhlevel of ability when c is
greater than zerp. At thei;’most infofmative points, items with large values of
a provide more information than items with small values of-'a. The greater the
value of ¢, the less total area under the information curve.

Thg total amount of informatién provided by a collection of items, given %

by the sum of their individual item” information curves,.is called the test

information curve. The standard error of estimation for the ability of a
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subject at a given value of is the square root of the reciproca} of the teéf
informétion at that point. A test information curve, then, reveals the degree_
of measurement precisiqn provided at each point along the ability scale;
measurement is most pFecisé where the tgst information curve attains its
maximum, and increasingly less precise where the test information is lower.

The method by which item parameters have bagn estimated is based on

i

the marginal maximum likelihood approach described by Bock and Aitkin

-

(1981), Let x. denote the réSponse of subject i to item 3j, taking the

ij
value 1 if correct and 0 if not, and let g(e) be the density of the ability

variable in a population of interest. The marginal probability of observing

response patterns x; = (Xj;, X;5r » « Xip) for N randomly-selected

subjects indexed by i 1is then given as :
\ | B
: :

xj, _xij
L=1 /18 - P, (0)) g(6)ay .
i8j
. ’ y .
Marginal maximum likelihood estimates of a, b, and € are the values that

maximize this expression for given item responses. Standard errors of estima-
tion may be obtained as the square roots of the diagonal elements of the

following approximation of the Fisher information matrix:
} ‘ :

z
3 log L(x,) 3 log Lix, )
(3) I~z - 11 >

: 3¢ £E=¢ T PR

where ¢ is the vector of all .tem parameters estimated under a given model,

the gsummation runs over subjects, and

3 log L(Ei) 3 log P(z_'e)

i
3E ""'[é 3

-1
P<3£139>9<8>d(9>}[£ P(x, [8)g(6)a(e)] .

10



The fit of nested models, such as the 1- vs. 2~ and the 2~ vs. 3-
parameter models, may be compared by means of likelihoed ratio chi-square
statistics. . If %{ is the maximum likelihood attainable under the leés

restrictive model and LO is the maximum under the more restrictive model,

"then under the assumption that the more restrictive model is correct the

guantity

2
X = =2 log(L,/L,)

will be distributed gpproximately chi-square for large samples, with degrees
of freedom equal to the number of additiopal parameters in the less
res;rictive model.

In addition to the overall indices of fit, rough approximations of fit
have been provided for each item. These indices aré obtained by dividing the
ability variable into ten fractiles, the middle eight of equal length, in a
manner that ensures about 5 percent of the calibration sample lies within each
of the extreme fractiles. For the subjects in each fractile, then, the number
of correct responses to a given item is accumulated over éubjects and compared
with an expectation based on the simplifving assumption that all subjects in
the fractile have the same ability. An index with the appearance of a chi-

o .
square statistic is obtained as

2 2
, ® R,, -~ N, ] N.. P, 1 - P,
xj i { 3k Jkpj(ek)] /{ 3k J(GR)[ 3(Gk)l} '
where summation runs over fractiles k; Njk and Rjk are the numbers of
attempts and corrects to item j from subjects in fractile k; and Pj(sk) is
the probability of a correct response ability associated with fractile k.

The computations reported here were performed with the BILOG computer

program (Mislevy and Bock, 1983), which extends the Bock-Aitkin procedure in a

11 .
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number of minor ways (see Mislevy and Bock, 1982). 1In particular, the

following extensions were in effect during the courde of our work:

1.

Prior distributions on item parameters. To enhance the
stability of item parameter estimation, mild Bayesian
prior distributions were imposed in the 2z- and 3~
parameter solutions. For both the 2+ and 3-parameter
solutions, lognormal priors with mean 0 and standard
deviation 1 were assumed for slope parameters. For the
3-parameter solution, normal priors with mean 0 and
standard deviation 2 were additionally assumed for thres-
hold parameters, and beta priors with parameters 5 and 17
were assumed for asymptote parameters. The prior on
asymptotes may be interpreted as an expectation of .2 for
asymptoteg, with the weight of 20 observed responses from
low-ability subjects.

Instead of maximum likelihood estimates, BILOG will in
these runs produce Bayes modal estimates of jitem param-
eters; the likelihood of the sample will no longer be
maximized, and differences between the likelihoods as
evaluated at the item parameter estimates no longer
follow chi-gsquare distributions. Experience suggests,
however, that when only mild priors such as those men~
tioned above are imposed; the effect is constrain item
parameters to "reascnable” values without substantially
reducing the likelihood as evaluated at the item param-
eter estimates. Differences are therefore reported as
possibly useful evidence on comparative model fit.

[
L]

Indicators of the precision of item parameter estimation
are obtained for Bayes modal estimates by augmenting the
approximation of the information matrix shown as (3) by
th€ Becond derivatives of the priors Yor the parameters
in question, evaluated at the Bayes modal estimates, then
taking the sguare roots of the diagonal elements of the
inverse matrix.

Cmitted items were handl.d in one of two ways, depending
on their locations in a subject's response vector. It
wag”assumed that all omitted items appearing after a
subject's last actual response in a subtest were not
reached due to time limitations; such items have been
treated as if they were not administered to the

subject. Omitted items appearing before a subject's last
actual response were treated as if the subject read the
item and decided not to respond; they have been counted
as incorrect‘under the 1- and 2-parameter models and
fractionally correct under the 3-parameter model, with
the fraction equal to the ¢ value of the item in )
question.

1y

-
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As suégested by Bock and Aitkin, empirical priors have
been used for the distributions ©of subject ability
parameters. In this way, item parameter estimates will
not be bias due to the incorrect specification of the
parametric form of the ability distribution, such as
normality. The empirical distributions employed took the
form of ten equally-spaced quadrature points from
approximately minus four to plus four standard deviations
around the mean of zero.
In addition to an item's maximum information value and
the point at which this maximum is attained, BILOG
optionally provides a number of population-dependent
indices of item information.- All are based on the
"effectiveness" function, or the pointwise product of an
item information curve and a population density function,
assumed normal in the analyses reported here.

The "maximum effectiveness"” and "point of maxlﬁum effec-

tivenegs™ describe the height and location of the maximum
of the effectiveness curve; they indicate the region of
the ability variable where the item is providing most
information about the population as a whole. The "aver~
age infaormation” is the integral of the product with
respect to the ability distribution; it provides a useful
adjunct to maximum information wWén measurement within a
particular population with a fi\\a»test is contemplated.
For example, an item with a lower maxifum_but occurring
in a region with.many subjects may be *preferable to an
item with a higher maximum but occurring in a region with
few subjects. Finally, an index of item reliability is
computed as

2 2 —_— -
r =90 /lo +1I ) r

j

wgere is the average information of item 3 and.

Lo} is tge population variance., This statistic remains
invariant with a lipear rescal’ag of the latent variable,
and is thereby useful in comparisohs of items\ from tests
on different scales.

RESULTS

The results of the analyses described in the preceding section are

‘@pntained in a series of appendices to this report.
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Appendix A ccntains clafsical items statistics for each of the Eests,

including item percents~correct and item—-test correlations, both Pearson and

biserial. All thes¢ values tg}e case weights into ‘account, 8o théy app§oxi-
2 :

mate the values that would be obtained from the youth population at large.

Appendices B through J present results from the BILOG runs ﬁnder the
1=, 2~, and‘BLparameter ﬁodelé}z/kesults within appendices are arranged by
Eﬁgggst, with the contents of the«aépendices as.fbllowsi

B: Item parafteter estimates, 1-parameter model ‘

C: Item parameter estimates, 2~parameter model

D: Iter. parameter estimates, 3«parameter mode 1

E: Item information indices,I1-parametéf.model

F: 1Item information indices, 2-parameter model

G: Item information indices, 31parémeter model

H: Test information curves, 1~parameter model

I: Test infcrmation curves, 2-~parameter model

J: Test‘information curves, 3-parameter model

The scales upon which test information and standard error cufves
appear in Appendices H through J are the same for all subtests under a" given
model., In this way, the amount of inférmation provided can be easily compared
from one subtest to the next.

To facilitate the interpretation of these results, a few comments on
the results in general are in order.. / . -

The v;lues of the likelihood of the data obtainad unde!/:::h solution,
as shown in Table 1, show strong eyidence in all tests that the 2-parameter
model fite the data appreciably better than the i-parameter model. Further-

more, the 3-parameter model fits appreciably better than the 2-parameter model

in all tegts but two, namely Paragraph Comprehension and Eiectronics Knowledge.

1.4
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TABLE 1
ASVAB 8A'LOG LIKELIHOODS AND LOG LIKEL;ﬁOOD DIFFERENCE§

- -2 1,0G LIKELIHOOD DIFFERENCES
TEST 1P 2-D 3P 3P Vs, 1<F  3-7 vs. 2-P
GS  20059.53  19863.10  19742.56 196.43 120.54
AR 23360.74  -23053.63  22900.57 307,11 153,06
WK 22480.19  22003.62  21771.86 476,57 231.76
PC  11570.42  11356,17 . 11338.76 214,25 17, 41
AS  21628.40  21275.61  21214.56 352,79 61,05
MK  20495.99  20160.89  20107.64 335,10 53, 25
MC  21934.24  21683.18  21591.61 251,06 91.57
EI  17442.33  17180.68  17163.50 261.65 17,18

N
1

easy the items are; over 70 percent of all responses were correct. Under suc%

The result in Paragraph Comprehension can be gxplained by noting how

circumstances there is little information about the response probabilities of
low ability subjects, and item response curves without nonzero lower
asymptotes can be found to fit the bulk of the data just as well as response
cufves with nonzero lower asymptotes. The results in Electronics cannot be
similarly explained, however, since that tgst is éonsiderably more difiicult
than Paragraph Comprehension; about 55 percent responses were correcé theref
It would appear that in Electronics Information, to a greater extent than in
the remaining tests, low levels of guessing Yere‘occurring.

It will be noted that even though the 2- and 3-parameter solutions fit
Paragraph Comptehension and Electyonics Information nearly equally well, item
parameter estimates can vary considerably across models. This is particularly
true with hard items, when the presence of a nonzero lower asvmptote can
require substantial changes in slopes and thresholds in order to capture the
Item 17 in FElectronics Information,

observed marginal item percents—-correct.

for example, has a threshold of 3.654 and a slope of .162 under the 2-parameteyr
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model, but a threshold of 2.764, a slope of .774, and an agymptote of .234
under the 3- parameter model. Despite the apparent discrepancies in item : -
piarameters, the 2~ and 3-parameter respunse curves agree élosely in the region
of the ability scale where most of the data 1{e. Modeled probahilities of
correct response for a subject at the mean of the population are .267 uﬁdgg
the 2-p model ahd »254 under the 3-p mndel. |
Effects of the same phenomenon appear in test information and standard
error curvés. Even thoﬁgh the item parameter estimates under each solution &
trace resbonse curves that agree on the expected probabilities of correct
response for most of the subjects, dif{grences among models as to the
processes that give rise to.those probabilities have different implications

about the information that is provided about subjects at various levels of

ability. The effect is mostr pronounced in a comparison of information curves
g - .
LA

from the 2- and 3-parameter solutions, highlights of which are contained in
Table 2. It may be seen that the region in which a test is maximally
informative appears at substantially higher levels of abiiity upder the 3-

parameter model, usually higher by a full standard deviation or more.
' v A

- LE 2
TAB p

ASVAB 8A POINTS OF MAXIMUM INFORMATION

POINT OF MAXIMUM INFORMATION

TEST 1-P 2-P 3-P
”~
GS -0, 71 -1.00 0.92
AR ~0.28 -0.57 0.64
WK -1.00 -1.14 0.21
PC ~1.07 ~1.14 ~0.42
AS ~0.28 ~0.28 0.64
MK ~0.14 -0.35 0,57
MC -0.28 -0.42 0.78
ET -0.28 ~0.57 0.14
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An intuitive explanation for this finding can bg based on the fact
trhat items are most informative when a subject has a 50-50 chance of knowing
the answer, aside from the possibility of answering‘the item correctly by
means other than knowledge or ability; e.g., guessing randomly among
alternatives. Under the 2-parameter model, percentg-correct are taken at face

3

value because it is assumed that' only the ability of interest gives rise to
correct responses., ﬁnder the 3-parameter model, héwever, the possibility of
co;rect'fesponses'by reaéons other than ability is taken into account énd
percents—cof;;ct are ﬁartiall§-discounted. An item is no longer most
informative at its 50-50 point of observed correct responses, but at some
higher ieQeI at which there is a SO-SQ chance of responding correctly after
the &mssibility of chance success has been removed. Since follow-up
interviews with a sample of the respondents confirmed that most subjects did
in factlguess at least occasionally {(Bock and Mislevy, 1981), the information

indices from the 3-parameter analyses may be better indicative of the regions

where items and tests are more informative than indices from the 1- and

- 2=parameter analyses.,

It should<2§ noted that the ASVAB BA is merely the latest in a long
line of paper and pencil versions of the ASVAB. The test operating
characteristics have evolved along lines dictated by the uses to which ASVAB
scores are put (i.e., selection and classification), limitations on total
testing time, and the restriction of administering exactly the same jitem set
tc each teited individual.S The ‘aonsequences of these constraints are examined
in detail in Bock and Mislevy (1981), in terms of item content, item characo-
teristics, sex and racial/ethnic group biases, and differential reliabilities

among subpopulations defined by sex, level of education, and racial/ethnic

group membersﬁip. Highlights of these results, however, are discernable from

17
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\ the item and test operating characteristics presented in the Appendices of

this report. Comments on specific tests in the ASVAB 8A battery follow.

General Science (GS). GS is among the more difficult of the subtests,

as indicated by the fact that its point of maximum information (under the
3~parameter modelf lies about a standard deviation above—the population

mean. This finding is a natural reflection of the use to which GS scores are
put, namely for selection and classification into technical training

courses. While the peak of the information curve lies far above the popula=-
tion mean, whefe candidates for advanced training will be found, it is
interesting to note a plateau to the left of the peak, beginning abeut ocne

v

standard deviation below the population mean (see Exhibit J-1). This

' 4
indicates the presence of a number of items evenly 7éaced in difficulty
somewhat belcw the ¢luster of more difficult jitems that create the peak in the
information curve. While not as informative in the region where the majority
of the youth population lies as for the more able swbjects, GS does provide
useful information for sorting and:comparing individuals over nearly the

entire range of aptitude.

8
Q Arithmetic Reasoning (AR). AR is among the more reliable ASVAB 8A

tests, due partly to its comparatively large number of items (30) and partly
to the fact that most are located in a region including the mean of the youth
population. The imélicit decision to‘obtais relatively precise measures of
the skills tapped by its items, namely the ability to recognize and solve
guantitative problems embedded in a verbal context, reflects their importance
for success in a wide variety of subseguent training experiences. These
skills are to be distinguished from the more advanced mathematical techniques

that are the focus of Mathematical Knowledge, critical to success in a

narrower range of more technical training.

IS
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Word Knowledge (WK). WK is the longest power test in the paper and

»

pencil ASVAB, but somewhat paradoxically,.not the most informative in terms of
its point of maximum information (a distinction held by Hathematics
Knowledge). The reason is that its items span a broad range of abilities,
providing standard errors of estimation beIOﬁ/.S (in population standard

-~
deviation units) fcﬁ/pearly 90 percent of the youth population. This finding

e
reflects the usefylﬁess in predicting future success in training that
accumulated vocabulary has been found to exhibit for a wide range of types of
training, over a,wide'rangedof abilities. This test, mére than aﬁy other,
attempts to do in paper-and-pencil format what adaptive testing is intended to
do, namely, provide reliable measures of aptitude from nearly every subject
A

who will be tested.

¢ Paragraph Comprehension (PC). PC is the shortest test in the ASVABE,

consisting of only 15 items. Its maximum information, consegquently, is lowest
of all eight power tests. It is of interest to note that its point of”maximum
information is also lowest, about a half standard deviation below the
population mean. These results reflect its implicit role in the ?attery; PC
is not intended to provide for fine distinctions among tne reading and com-
prehension abilities across th; broad range of the population, but more simply
to distinguish those who ca' read at a minimal level required in the armed
services from those who cannot.

Results for one item in PC merit particular attention. Item 15, the
last item in the test, stands out from the rest with its uncharacteristically
high difficulty, low reliability, and poor mcdel fit. Further investigation
revealed that this item appeared on a page of its own, following a page that
contained a number of other items for the same reading passage. It can be

inferred that ipis item was inadvertently skipped by a disproportionately

o
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large number of subjects acrosgs the range of ability. This finding has
important implicagions for not Snly the design of paper-and-penca} ASVAR foéms "
(i.e., avoid widowed items) but fcr converting to computefized aaéptive
format. In particular, item operating characteristics estimated f;om P
paper-and-pencil administration will be inappropriate for the adaptive setfing

! ¢ - .
if they have been estimated in a highly context-dependent setting, as is the

o cagse for item 15 in the Profiles test administration.
o’ -

Auto and Shop Information (AS). AS is at the lower end of difficulty

of the more technical tests in the ASVAB, Its point of maximum information

lies about two~thirds of a standard deviation above the population mean, but v

™

tne average item threshold in AS is almost exactly at the mean. The test
information curve, then, is skg&ed slightly left.. Scores are most precise for
individuals a bit above the population mean, but a sufficient number and
spread of items of lower difficulties are present to permit reasonably good
precision down through about a standard deviation below the mean.
v
Mathematics Knowledge (MK). Not only is MK the most difficult test in

¥

the ASVAB, as indicated by its highest average item threshold value, but it

has the highest value of maximum information-~~this despite having only 25
items as opposed to the 35 of Word knowledge. The reason ig that its items
are clustered more tightly with respect to their difficulty, focusing the
measurement precision of MK at a point slightly higher than half a standard
deviation about the population mean. An examination of content reveals that
the items of.MK tap skills and concepts generally taught in secondary school
math courses such as algubra, geometry, and trigonometry. MK, in short, is
useful in determining whether or not a subject is proficient in these areas.
MK scores, then, are important mainly for higher-level training courses.
Congiderably 'less measurement precision is provided for distinguishing among

the proficiency levels of subjects below this level.

. 20
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Mechanical Comprehension (MC). MC, like MX and EX (see below) is one

of the more technical tests of the ASVAB. It has the same number of items as

MK (25) and a point of maximum information in a similar region (about three-

fourths of a standard deviation above the population mean), but a markedly

less pgaked information curve. There are two reasons for this result. First,
thg item thresholds are a bit more disperse. Second, and more importantly,
the reliability of it; items, as indicated by a comparison of average slope
estiﬁates, is not as high. This latter result can be explained in terms of
the content of the itéﬁs. MK items are quite straightforward in the following
sense; 1f one has experience with the concept or definition involved, the item
is a simple apblication of it. One usually either simply knows how to
approach the item almost immediately or has no idea how to. MC items, on the
other hand, are much more abstract applications of mechanié%l concepts;
solving a MC item correctly requires not only an understanding of the concepts

involved, but discerning their application in context and-correctly

interpreting the schematic diagram about which the question is asked.

Electronics Knowledge (EK)., The last of the technical tests, EK
txhibits a test information cuf;e spanning a broad:range of aptitude,
spreading its measurement precision roughly from about one standard deviation
be low thé population mean to two standard deviations above it. Like wWord
Knowledge, EK functions a bit more like one would expect in an adaptive
testing context when reasonably precise measurements are desired over a broad
range. With only-20 items, however, bandwidth is achievea at the expense of
fidelity. Even at its most informative point, EX provides only slightly more

information than\éhe 15-item Paragraph Comprehension test,

21
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APPENDIX A

EXUSETIURTNX

CLASSICAL ITEM STATISTICS



EXHIBIT A~1
CLASSICAL ITEM STATISTICS FOR SUBTEST CENERAL SCIENCE
ITEMeTEST CORRELATION

ITEM MNAME #TRIED SRICHT PCT LOGIT/1.7 PEARSON BISERIAL
f 0001 750.1 874,85 0.8%99 1.29 0.384  0.68%
2 0002 780,1 598.8 0.798 0.8! ¢.398 - 0O.568
3 0003 748.8 580.3 0.787 0.77 0.474 0.868
4 0004 749 .4 882.7 0.738 0.681 0.248 0.486
5 0008 7 9.8 B880.7 0.774 0.73 0.384 0.8535
[ 0008 749.8 §18.2 0.825 0.81 0.471 0.883
7 o007 748.8 840.9 0.721 0 86 0,383 0.51
8 Q008 749.8 826.7 0,838 c.9¢ 0.2%¢8 0.44
| ] 0009 749.8 584,89 0.780 0o 78 0.388 0.8587

10 0Qi0 749.3 878.0 0.787 0.70 0,383 0,844
11 0011 748.8 540 .4 0.72% 0.587 0.430 0.576
2 12 0012 749.8 390.7 0. 621 0.085 0.271 0.340
13 0013 749,85 398.7 0.529 0.07 0.420 0.82?7
14 o114 748.1 491.7 0.688 0.38 0,368 0.463
2] 0015 747.,8% E28.8 0.708 0.82 0.279 0.385
16 0018 747.1 516.8 0.892 0.47 0.331 0.434
17 o017 744,08 4488.2 0.657 0.38 0.308 0.3«
18 018 742 .4 326.1 0.438% =0.14 0.437 0.8580
19 0018 740.3 367.1 0.498 =0.01 0,314 0.384
20 0020 736.8 384.2 0.521 0.08 0.380 0.477
21 0021 731.8 282.7 0.387 -0.27 0.322 0.410
22 0022 - 729%.8 276.1 0.378 -0.29% 0.278 0.388
23 0023 720.2 286.1, 0.370 -0.31% 0.288 0.344
24 0024 714.1 178.7 0.247 ~0.88 0.319 0,436
25 [+ +F] 1 €8a.4 267,77 0.388 -0.27 0.281 0.358
EXMIBIT A=2

CLASTSICAL ITEWM STATISTICS FOR SUBYTEEY ARITHMETIC REASONING
ITEMOTEST CORRELATION

ITEM NAME JTRIED FRIGHMT PCT LOCIT/1.7 PEARBON BISERIAL
{ 0001 749.8 882.1 0.910 1,38 0.188 0.328
2 0002 748.8 se7.8 0.817 1.42 0.2%1 0.454
3 0003 749.% 864.7 0.783 0.68 0.508 0.634
4 0004 74%.8 837.2 0.718 0.56 0.543 0.723
] 0008 749.8 478.0 0.82% 0.34 0.521 0.688
[ 3 0008 748.8 826.! 0.702 0.50 0,488 0.813
7 0007 7498.4 83.4 0.780 0.68 0.284 0.389
- o008 748 .4 ba1.3 0.722 0.86 0,483 0.60%
8 0008 743 .8 819.8 0.893 0.48 0.467 0.613
10 o010 74%.8 505.8 0.%878 0.43 0. 820 0.§77

11 001! 74%.98 466.4 0,822 0.29 0.888 0.838
12 o012 749.7 432. 8 0.877 0.18 0.533 0.873
13 0013 7498.7 448,7 Q.59 0.23 O.443 0.581
14 0014 749.4 428.7 0,872 0.17 0.582 0.734
15 0018 748.2 480.6 0.618 0.28 0.580 0.714
18 0O18§ 747.8 433.8 0.880 O.1§ 0.409 0.5¢¢
17 0017 747.2 382.3 0.812 0.03 0.428 0.837
18 0018 747.2 371.8 ©0.49? ~0.01 0.41§ 0.822
19 0019 748,82 408.2 0.3548 0.11 0.443 0. 5857
20 0040 748.7 273.7 0.357 -0.32 0. 589 0.718
21 Q021 744 .9 J05.8 0.410 ~0.21 0.486 0.818
22 coz2 742.2 388.2 0.84 0.08 0.508 0.63«
23 0023 740.3 281.8 0.518 0.0a4 0.438 Q.547
L 24 0024 738.8 318.0 C.433 ~0.1§ 0.5%523 0.858
28 Q028 734.5 336.4 0.458 ~0.10 0.492 0.618
26 0028 724.? 334.0 0.46! -0.09 0.483 0.619
27 0027 712.3 288.1 0. 404 ;8 23 0.55% 0.703
28 00238 882.% 223.0 0,323 .44 0.424 0.852
28 00298 675.5% 208.6 0.308 -0, 47 0.421% Q. 565
30 0030 667.56 283.8 O.a447 -0,13 0.482 0.568
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EXMIBIT 4-3
CLASSICAL ITEM STATISTICS FOR SUBTEST WORD KNOWLEDGE
ITEM2TEST CORRELATION
1TEM HAME #TRIED #RIGHT PCT LOCIT/1.7 PEARBSON BISERIAL

- T e 5 e B D e 36 Y e 0 g A 2 8 s s S e Y -

L - 1 0001 7498.8 896.6 0.829 1.89 0.37% 0.717
‘o 2 0002 749.8 857.9 0.8)1 1.8 0.373 0.722

otx | . 3 0003 7488 €70.5 O.B3B 1.26 0.488  O.817

. 4 000« 745.8 €663.4 0.87 1.3 0.335 0.834

- 5 000% 74%.8 €893.2 0.824 1.47 0.39% 0.74%

6 0006 748.8 645.0 0. 860 1.07 0.5587 0. 869

? 0007 749.8 646.8 0. 883 1.08 0.400 0.€286

8 0008 748. 8 838.0 0.851 1.02 0. 868 0.887

8 0008 748.8 518.4 0.68) 0.48 0.482 0.8%46

10 001D 748,2 677.4 0.804 5.32 0.472 0.817

. 11 0011 748.5 B87.3  0.785 0.76 0.8 0.781
s 12 0012 748.8 628.2 0.838 0.87 0,404 0.608
[l 13 0013 748 .8 638.6 0.850 1.02 0.489 0.780
14 0014 748.6 868.0 0.780 0,68 0,83 0.730

15 0018 747 .8 B86.0 0.784 0.76 0.807 0.882

18 0018 747.3 B8C.3 0.777 0.73 0.475 0.662

t7 0017 748.9 BE0. 4 0.781 0.88 0.808 0.830

18 0013 748.7 878,86 0.777 0.73 0.530 0.780

19 0018 744 .1 B806.3 0.058’ 0.44 0.468 0.610

20 0020 743.9 8989.2 c.8 0.4 0.574 0.826
21 0021 743 . 1% B875.9 0.770 0.71% C.48% 0.850

2 0022 738.7 808.7 O. 588 0.47 0.534 0.889

23 0023 736.8 445.7 0.808 0.28 0,840 0.685

24 0024 736.2 421.1 0.873 0.17 0,344 O.434

25 0028 730.8 447.9 0.613 0.27 0.387 0.B508

26 0026 728.8 471.8 ©0.680 0.36 0.5«4B 0.706

27 0027 722.8 437.0° 0.608 0.28 0.413 0.526

28 o023 717.8: 488, 1 Q.880 O.44 0.436 0. 568

ri] 0029 712.0 354.8 0.488 -0.00 0.201 0,378

30 0030 700.8 366.5 0.85823 0.05 0,382 0,453
31 0031 . 588.4 0.858 1.08 0.48% 0.760

32 0032 631.4 JB6. § 0.518 0.04 0.254 0.33%

33 0033 684.2 321.0 0.489 ~0.07 0.325 {.408

34 0034 678,7 388.7 C.589 0.219 0.457 0.578

35 0035 671.0 373.8 Q.587 0.13 0. 541 O.88

2
EXHIBIT A-4
CLASSICAL ITEM STATISTICS FOR SUBTEST PARACRAPH COMPREMENSION
ITEMSTEST CORRELATION
ITEM NAME fTRIED #RICHT PCT LOGIT/ 1.7 PEARSON BISERIAL

1 0001 748.8 582.9 0.778 0.74 O.432 0.803

2 0002 748 . 8 680.7 0,881 1.18 G.370 0.802
3 0003 74%8.6 621.5 0.828 0.83 0. 860 ©.830

4 0004 748. 4 S44.4 0.726 Q.87 0.382 0.48%

B 0008 748. 4 52%.3 ©.706 0.52 0,83 0.702

00086 148 . 4 838.8 0.721 0. 0.38) 0.542

7 0007 748 .4 549.8 0.734 0,80 0.380 0.526
8 0008 748.4 886.2 0.782 0.78 0. 0.480

9 0009 747 .8 560.0 0.748 0.84 0.491 0.689

10 0010 746.9 403.3 0.840 0.08 0,445 C. 884

1y /m8811 742.7 548. 6 0.738 0.6 0.274 0.36h

12 12 738.7 44] . 4 0.6C0 C.24 0.8 0.504

13' 0013 734. 8% 867.3 0.77%.- 0,72 0.478 ©.6861

14 0014 720.0 *78.7 0.68 .4 0.397 O.618

2] [s o283 713, 346.8 O.4886 -0.03 0.086 ©.083
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CLASSICAL ITAM BTATISTICS POR SUSTEST AUTO AND SHOP INFORMATION
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EXMIBIT A=7
CLASSICAL ITENM STATISTICS FOR SUBTEST MECHANICAL REASONING
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F $.E. ASYMPTOTE S.E. CH13Q OF PROB

OISPERSN

L

EXHIBIT B~
ITEM PARAMETER ESTIMATES FOR GENERAL SCIENCE; 1-PARAMETER LOGISTIC MODEL
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1-PARAMETER LOGISTIC MODEL
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EXHIBIT B-2
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EXRIBIT B~4

ITEM PARAUMETER ESTIMATES FOR PARAGRAPH COMPREMENSION;
S.E.

S.E. SLOPE S.E. THRESHOLD

INTERCEPT

ITEM

— g ‘73303%
neo o

000000000000000
000000000000000

BEVE BN IS

a.m NN 12335m
~

N YOW-ONNRENO0N
OWVNARON—I~ON~©
—_—t N N == O

000000000000000

0000000000000 C0

000000000000000

000000000000 000

P IS E s P D IS S IS IS IS S
MO ANAN NN aN
0000000000000Q0

bo —WONNVOEOY — 95
© 0 0 0 0 0 e
011000000000000

000000D000000000

OW - RNCWOOMNM ~ M~
D I~ s M0 0D KD D WD 1D KHD
000000C000000

000000000000000

0b«

BN~ PO Y AW —
NOWRNYO IT00W VY0
NYE -~ N0~~~ NOCD

]
1
1

o}

0

0

[}

[}

[}

]

o}

o]

0

0

-0

10

0. 4004D+01
0.4841D-04

105.0 0.0000

1

347
t307D-02

0.3113D+01

0.

8
0.22230+01
18380-01

8 7

5
~0.4487D+00 O.£411D+00 0.1332D+01

1684D+00 0.22470+00 ©,4042D+00 O.1a448D+00 O.

4
-0, 1340D+01

0.

“0.2221D+ 0!
0.37350-01

0.578
-0,31220+0!
0.98650-03

MEAN STN DEVY
~1,038%8
QUADRATURE POINIS AND POSTERIOR WEIGMTS:
.40130+01
. 4001D-04

-0

$ 0

PARAMETER
THRESHOLD
POINT
WE IGHT

Aruitoxt provided by Eic:

[E ©



EXHINIT B-8

ITEM PARAMETER ESTIMATES FOR AUTO AND SHOP INFORMATION; 1~PARAMETER LOGISTIC MODEL .
ITEN  INTERCEPT s.k. SLOPE  S5.8.  THAERSHOLD 5.E. DISPERSN S.E. ASYMPTOTE B.E. CHISQ OF PROS
0001 0.831 0.052 0.673 0.014 ~1,238 0.077 1.48% 0.031 0.0 0.0 16.5 9.0 0.0870
0002 1,040 C.083 0.673 0.014 -1.578 0.088 1,486 0.031 0.0 0.0 7.4 9.0 0.5996
0003 0.401 0.0%82 0.673 _ 0.014 -0, 586 0.077 1.486 0.031 0.0 0.0 19.7 9.0 0.019Y
0004 1.158 0.082 0.673 0.014/ ~1.720 0.092 1,486 0.031 0.0 0.0 7.0 9.0 0.8338%
0008 0.810 0.08) 0.873 0.014 -0, 787 0.079 1,496 0.031 0.0 0.0 48.7 9.0 0.0000
0006 0,131 0.083 0.673 0.014 =0.184 0.078 1.488 0.031 0.0 0.0 55.1 §.0 0.0000
0007 0.080 0.080 0.673 0,014 =0.07%4 0.0%4 1,488 0.031 0.0 0.0 12.1 9.0 0.20a43
0008 , 0.438 0.047 0.673 0.014 =0.8§B2 0.070 1.488 0.031 0.0 0.0 28.3 9.0 0.0009
0009 0.838 0.047 C.673 0.014 =0.799 0.070 1,488 0.031 0.0 0.0 46.0 8.0 0.0000
" 001D 0.3%0 0.080 0.872 0.014 -0.820 0.0%74 1,436 0.C31 0.0 0.0 4.9 9.0 0.8489
0e11 0.217 0.047? 0.673 0.014 =0.323 0.070 1,486 ©.031 0.0 ¢.0 11,6 8.0 0.2402
0012 0.338 0.047 0.673 0.014 ~0.499 0.070 1.488 0.031 ©.0 0.0 24.1 9,0 0,0042
0013 0.332 0.080 0.873 0.014 “0.484 0.078 1.486 . 0.031 0.0 0.0 22.8  §.0 0.0068
0014 0.389 0.051 0.673 0.014 =-0.577 0.076 1.488 0.031 0.0 0.0 21,1 9.0 0.0123
0018 0.088 0.080 0.673 0.014 ~0.086 0.074 1.488 0.03: 0.0 0.0 7.3 9.0 0.6108
00186 0.072 0.081 0.673 0.014 ~0.108 0.078 1,486 0.03% 0.0 0.0 17.3 9.0 0.0433,
0017 =0,241 0.053 0.7#73 0.014 0.359 0.079 1.488 0.031 0.0 0.0 33.2 9.0 0.000
o018 ~0.224 o.gaz*-- 0.573 0.014 0.333 0.078 1,488 ©.031 0.0 0.0 27.8 9.0 0.001!
001¥ 0.493 0.080 0.873 0.014 ~0,733 0.074 1,488 0.031 0.0 0.0 20.8 9.0 0.0183
0020 0.087 0.048 0.672 0.014 -0, 100 0.072 1.488 0.031 0.0 0.0 20.5 9.0 0.018}
0021 -0.230 0.048 0.873 0.014 0.341 0.072 1.488 0.031 0.0 0.0 19.8 9.0 0.0198
0022 +0.237 0.08%3 0.873 0.014 0.382 0.078 1.488 0.031 0.0 0.0 28.9 9.0 0.0007
0023 0, 891 0.08} 0.673 0.014 0.878 0.081 1.486 0.031 0.0 0.0 47.3 9.0.0.0000
0024 ~0.630 0.088 0.6873 0.014 0.938 0.082 1.488 0.031 0.0 0.0 18.6 , 9.0 0.02088
0028 -3.248 0.047 ‘ 0.873 0.014 0.384 0.030 1.486 0.031 0.0 0.0 33.9 Y 9.0 0.000
598.1 225.0 0.0000
PARAMETER MEAN STN DRV
THRESHOLD ~0.299 0.870
QUADRATURE POINTS ANO POSTERICR WEIGHTS) ¢

1
POINY =0.3848D+01 -g

2 3 4 g 6 ? 8 9 10
-3088D+01 ~0,21820+401 =0.1318D+01 -0, 4388D+C0 0.4378D+00 0. 13140401 0.2191D+01 0.JO82D+01  0.JB844D+0}
WEIGHT ©.3817D-08 4

7910=05 0.22740-02 O.1828D+00 0.4435D+00 0.20740+00 ©.1087D+C0 0.87000-01 0.828570~02" 0,32800~-03

EXHIBIT B-6
ITEM PARAMETER ESTIMATES FOR MATHEMATICS XNOWLEDGE; 1-PARAMETER LOGISTIC MODEL ,
ITER INTERCEPT S.E. SL.OPE S.E. THRESHOLO 5.E, O1SPERSN 8.K. ASYWFTCOTE 8.E. CHISQ DF PROS
0001 1.386 0.088 0.830 0.018 - 870 0.083 1,208 0.022 0.0 0.0 4.4 9.0 0.001
0002 O.%88 0.08?7 0.830 0.018 -1,18? Q.08¢8 1.208 0.022 0.0 0.0 4, 9.0 0.8837
0001 0.388 0.082 0.830 0.018§ =0.4239 0.063 1,208 0.022 0.0 0.0 22.4 8.0 0.007?
0004 0.695 0.084 0.830 0.018 -0.838 0.065 1.205 0.022 0.0 0.0 0.5 $.0 0.0182
0008 0,838 0.0%3 0.830 0.018 =1.007 0.084 1.208 0.022 0.0 0.0 5.9 $.0 0.069
0008 0.282 0.083 0.830 0.018 =0.318 0.0684 ',208 0.022 0.0 0.0 20.9 9.0 0.0133
Q007 0.512 0.083 0.830 0.218 -0.6817 0.084 1,208 0.022 0.0 0.0 24.9 9.0 0.0032
0008 0.287 0.049 0.830 0.018 -0.34% 0.080 1,208 0.022 o.n 0.0 18.2 9.0 0.0849
) Q009 0.587 0.0862 0.830 0.018 =-0.683 0.083 1.208 0.022 0.0 0.0 9.2 9.0 0.4190
0010 0.371 0.08%0 0.830 0.018 ~0.447 0.080 1.2U8 0.022 0.0 0.0 11,4 9.0 0.2489
0011 0.198 0.047 0.830 \ 0.018 -0.238 0.087? 1.208 0.022 0.0 0.0 18. 8 9.0 0.0204
Q12 =-0.051 0.084 0.830 0.018 0.082 0.088 1,206 0.022 0.0 0.0 18.8 8.0 0.0299
0013 0.133 0. 088 0.830 0.018 -0.180 0.086 1,208 0.022 0.0 0.0 €8.7 9.0 0.0000
0014 -0, 182 0.056 0.830 0.018 0.198 0.087 1.208 0.022 0.0 0.0 26.3 5.0 0.0018
00158 -0.26€5 0.047 0.830 C.015 0.318 0,087 1.208 0.022 0.0 c.0 45,4 8.0 0.0000
001§ 0.183 0.082 0.830 0.01B -0.188 0.082 1.208 0.022 0.0 0.0 21.0 8.0 0.0128
0017 -0.218 0.058 0.830 0.018 0.283 0.087 1,208 0.022 0.0 0.0 21.0 8.0 0.0130
0018 -0.010 0.0%« 0.830 0.018 0.012 0.088 1,208 0.022 0.0 .0 41,4 $.0 0.0000
0013 Q.207 0.080 0.830 0.01% ~0.280 0.080 1.208 0.022 0.0 0.0 18.1 2,0 0.0341
0020 -0.080 0.04% 0.830 0.018 0.073 0.088 | . 1.208 0.022 ¢.0 0.0 20.8 %.0 0.0138
0021 =0.243 0.04% 0,830 0.8 0.298 0.058 1.208 “0.022 0.0 0.0 0.8 2.0 0.0004
0022 ~0.49% 0.08? 0.830 0.¢:8 0.596 0.0&8 1.208 0.022 0.0 0.0 28,1 9.0 0.0010
0023 -0.8682 0.060 0.830 0.016 0.7928 0.072 1,208 0.022 0.0 0.0 21,8 9.0 0.0107
0024 -0, 8860 0.0%« 0.830 0.018 0.788 C.066 1.208 0.022 0.0 0.0 21.3 9.0 0.01¢7
002% -0.585% 0.083 0.830 0.015 O.88¢ ©.070 1,208 0.C22 0.0 0.0 3.1 9.0 0.18588
—————————— e o e e e e ——— ————— —— S ——
5$82.2 27%.0 0,0000
PARAMETER MEAN STN OfY
3
THRESHOLD ~0.,172 0.619
QUADRAT!IRE POINTS AND POSTERIOR wEICNTS:
! 2 3 4 5 8 7 8 S 10
POINT ~0.3948D+01 -0.3078D+01 ~0,22100401 =0.1341D+01 -0, 4733D+00 O, 3848D+00 O.1383D+01 0.21310+01 0.2888D+01  0.3867D+01

WEICMT 0.7734D~08 0.17100~0% 0.4287D~03 O0.1!1336D+00 O.4547D+00 Q.217350+00 ©,1:100+00 0.70380-01 0, 1178D-0%  O.62530-03
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EXHIBIT B-7
1TEM PARAMETER ESTIMATES FOR MECHANICAL REASONING; 1-PARAMETER LOGISTIC MODEL

ITEM INTERCEPT S.E. SLOPE §.E. THRESHOLD S.kE. O1SPERSN 5.E. ASYMPTOTE S.E. CHISR DF PROB
0 D D T D D 0 O O U R D Y A e 0 e 0 e 0 st O R 0 B D D B D D Y D D L Y e 6 e e e 0 D O D o D e o S e Y S o 0 S o o o o
0001 1,377 0.068 0.624 0.013 -2.208 Q.10 1.604 0.034 0.0 0.0 4.2 B.0 0.9013
0002 0.877 0.0858 0.624 0.013 =1.408 0.082 1,804 0.034 c.¢ .0 22.8 5.0 0.0088
0003 0.821 0.05? 0.624 0.013 -1.477 0.091 1. 604 0.034 0.0 0.0 4.% 8.0 0.86%4
000« =-0.283 0.049 0.624 0.013 0.4056 0.078 1.604 0.034 0.0 0.0 7.1 9.0 0.8322
00056 0.223 0.080 0.624 0.013 ~0.358 0.080 1,604 0.034 0.0 0.0 13,7 9,0 0, 1341
0006 0.299 0.046 0.624 0.013 =0.47 0.074 1,604 0.034 0.0 0.0 28,0 9,0 0.0010
0007 0.248 0.048 0.824 0.013 -0.298 0.079 1,804 0.034 0.0 0.0 14,8 9.0 0,0972
0008 0.410 0.0853 0.624 0.013 =0.65 0.088 1.604 0.034 0.0 0.0 48.5 9.0 0.0000
0009 0.513 0.050 0.624 0.013 =-0.822 0.080 1.804 0.034 ©.0 0.0 15.6 9,0 0.0749
0010 0.276 0.053 0.624 0.013 =0.442 0.085 1.604 0.034 0.0 0.0 5.9 8.0 0.0000
0011 0. 8504 0.0438 0.624 0.013 -0.808 0.078 i.604 0.034 0.0 0.0 . 12,.4 8.0 0.1888
Joo12 0.228 0.051 0.624 0.013 =0, 365 0.082 1,604 0.034 0.0 0.0 26.7 8.0 0.0017
Q013 0.436 0.051 0.624 0.013 -0.698 0.082 1.604 0.034 0.0 0.0 22.7 8.0 0.0071
0014 0.229 0.051 0.624 0.013 =0.38&7 0.081 1.604 0.034 0.0 0.0 17,6 9,0 0,0397
0018 0.183 0.050 0.624 0.013 50.310 0.080 1. 604 0.034 0.0 0.0 26.5 8.0 0.0028
0016 0.284 0.048 0.624 0.013 =0.424 0.077 1.604 0.034 0.0 0.0 16.3 8.0 .0807
0017 0.031 0.048 0.62«4 0.013 -~0.050 0.076 1,604 0.034 0.0 0.0 12,5 8.0 0.1883
0018 0.004 0.048 0.624 0.013 =C.00 ¢.079 1,604 0.03« 0.0 0.0 17.0 9,0 0,048
0018 -0.211 0.046 0.624 0.013 0.338 0.073 1,604 0.034 0.0 0.0 54.8 5.0 0.0000
0020 0.070 0.048 0.824 0.013 =~0.112 0.078 1.604 0.034 0.0 0.0 8.4 9.0 0.408)
0021 =0.1586 0.050 0.624 0.013 0.2%51 0.078 1.604 0.034 0.0 0.0 10.6 8.0 0.3010
0022 =0.503 0.047 0.624 0.013 0.486 0.076 1.604 0.034 0.0 0.0 27,4 8.0 0,0013
0023 =0.2382 0.054 0.624 0.013 0.628 0.086 1,804 0.034 0.0 0.0 9.1 8.0 0.4298
0C24 . =0.207 0.0L0 0.624 0.013 0.332 0.080 1.804 0.034 0.0 0.0 13,4 8.0 0.1449
0025 =-0.352 0.082 0.624 . 0.013 0.585 0.08¢6 1 1.604 0.034 0.0 0.0 6.6 8.0 0.6789
500.1 225.0 0.0000
PARAMETER MEAN STN DEY
THRE SHOLD =0.338% 0.681
QUADRATURE POINTS AND POSTERIOR WEIGHTS:
1 2 ] 4 5 [ 7 8 8 10
POINT ~0.4008D+01 ~0.31180+01 ~0,2223D+01 ~0. 13310+01 ~0.4388D«00 0.45340+00 O, 1346D+01 o_zzaao¢o+ 0.313004+01 0,40220+01
WEITHT 0.16570-06 0.41910-04 0.6364D-02 0.17530+00 0.3823D+00 O.2486D+00 0. 126BD+00 O0.53170-07 0.63710=-02 0.28735-03
A\l
\
CXMIBIT 8-8, .
ITEM PARAMETER ESTIMATES FOR ELECTRONICS XKNOWLEDGE; 1-PARAMETER LOCISTIC MODEL
I1TEM INTERCEPT 8.E, SLOPE 5.E. THRESHOLD S.E. OISPERSN 5.E, ASYMPTOTE $.E, CHIBQ OF PROB
" 0001 0.348 0.0598 0.6386 0.015 -1.549 0.083 1.573 0.038 0.0 0.0 8.3 8.0 0.4087
- 0002 0.678 0.0856 0.636 0.018 =-1.068 0.086 1.573 0.038 0.0 0.0 17,0 83,0 0.0486
0003 0.591 0.08b 0.636 0.018 =-0.928 0.087 1.873 0.038 0.0 0.0 28.7 8.0 0.0005%
000« 0.598 0.055 0.636 0.015 =0.942 0.087 1.873 0.038 0.0 0.0 37.8 8.0 0.0000
0005 0.841 0.056 0.836 0.0156 -1,323 0.089 1.573 0.038 0.0 0.0 6.1 8.0 0.7305%
0006 O.464 0.054 0.63¢ 0.016 =0.730 0.085 1.5873 0.038 0.0 0.0 38,6 9.0 00,0000
o807 0.815 0.052 0.6386 0.015 =0.811 G.083 1. 573 0.03¢ 0.0 0.0 15.85 8.0 0.0210
0008 0.459 0.052 0.636 0.018 =0.723 0.081 1.573 0.038 0.0 8.0 15.3 9.0 0,0814
0008 0.681 0.05! 0.636 0.015 -0.830 0.080 1.673 0,038 0.0 ‘0.0 8.9 8.0 0.4474
0010 0.148 ©.050 0,636 0.015 -0.230 ©.078 1.573 0.038 0.0 0.0 i4.8 9.8 0.0933
0011 =-0.13% 0.047 0.636 0.015 0.210 0.074 1.573 0.038 0.0 0.0 26.3 5.0 0.0019
0012 -0.078& 0.051 0.6236 0.015 0.120 0.080 1.573 0.038 0.0 0.0 B.§ 8.0 C.384
0013 ~0.214 0.0850 0.836 0.018 } 0.337 0.07% 1.573 0.038 0.0 0.0 15.5 9.0 0.0778
0014 0.034 0.045% 0.636 0.0156 ~0.054 0.071 1.873 0.038 0.0 0.0 8.4 8.0 0.0000
0018 =0.178 0.052 0.636 0.015 0.282 0.081 1.573 0.038 .0 ©.0 6.6 8.0 0.0762
CO18 -0.183 0.049 0.6386 0.01% 0.304 0.078 1.573 0.038 0.0 0.0 8.8 8.0 0.4835
0017 =0.721 0.048 0.636 0.013 1.134 0.077 1.5873 0.038 0.0 0.0 8.4 9.C 0.0000
0018 -0.20% 0.0850 0.636 0.018 0.323 0.078 1,573 0.038 0.0 0.0 6.3 8.0 0.7984
0018 -0.153 0.050 0.636 0.018 0.241 0.078 1.873 0.0J8 0.0 0.0 17.0 8,0 0.0u88
0020 ~0.578 0.053 0.636 0.015 0.811 0.084 1.873 0.038 0.0 0.0 1.4 A.0 0.0223
437.0 180.0 0.0000
PARAMETER MEAN STN DEV '
THRESHOLD -0.271 0.78%

—

QUADRATURE POINTS AND POSTERIOR WEIGHTS:
1 2 3 4 5 6 ? 8 9 10

POINT ~0.40020+01 ~0.3113D+01 -0.22230+01 -0, 1334D+01 -0.444ED+00 0.44430+00 0. 1334D+01 0.2224D40t 0.3113D+07 0O.4003D+01
WEICHT 0.5:1700~-05 0.5463D0-03 ©O.1859D-0!' 0.1607D+00 0©0.35370+00 0.28170+00 ‘0. 1400D0+00 0.23872D0-01 0.4778D0~02 ©O.22840D~03
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APPENDIX C

ITEM PARAMETER ESTIMATES, 2-PARAMETER LOGISTIC MODEL
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ITEM PARAMETER ESTIMATES FOR ARITHMETIC REASONING; 2-PARAMETER LOGISTIC MODEL
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QUALRATURE POINTS AND POSTERIOR WEIGHTS:
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POINT
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EXHIBIT C=2
ITEM PARAMETER ESTIMATES FOR WORD KNOWLEDGE; 2-PARAMETER LOGISTIC MODEL

S

e 2

ITEM INTERCEPT S.E. SLOPE _S5.E. THRESHOLD S.E. DISPERSK S.E. ASYMPTOTE S.E. CHISQ DF PROB
0001 2.443 0.192 1.379 0.180 -1.771 0.110 0.728% 0.084 0.0 0.0 6.2 8.0 0.62239
0002 2.458 0. 184 1.376 0,182 -1,787 0.111 0.727 0.081° 0.0 c.o 3.8 2.0 0.8928
0002 2.336 0.179 1,887 0.15b -1.463 0.070 0.626 0.061 0.0 0.0 8.4 8.0 0.3998
0004 ¢ 1,416 0.081 0.746 0.081 =-1.9800 0.178 1,341 0.164 0.0 0.0 10.2 8.0 0.2810
0005 2.41%7 0.170 1,40t 0.143 ~1,728 0.103 0.714 0.073 0.0 0.0 14.2 8.0 0.0788
0006 2.370 0.24¢ 1.829 0.228 ~1,229 0.050 0.518 0.061 0.0 ©.0 1.8 8.0 0.9848
v 0007 1,513 0.102 0.851 0.101 =-1.582 0.117 1.062 0.112 0.0 0.0 5.8 8.0 0.7066
o008 2,174 0.182 1,802 0.178 ~-1.206 0.050 0.556 0.058 0.0 0.0 4.8 8.0 0.7726
0008 0.704 0.083 0.881 0.081 =-0.780 0.072 1.123 0.102 0.0 0.0 7.8 2.0 0.4804
0010 2,464 0.180 1,644 0,186 ~1.802 0.074 0.60% 0.058 0.0 0.0 19.7 8.0 0.0118
00¢1 1.338 0.1086 1,304 0.120 =-1,026 0.088 0.7867 0.070 0.0 0.0 5.8 8.0 0.6788
0012 1,321 0.0886 Q.878 0.081 =-1.510 0.121 1,143 0.119 0.0 0.0 12,4 8.0 0.1457
0013 1.697 0.134 1.278 0.132 -1,327 0.076 0.782 0.081 0.0 0.0 3.8 8.0 0.2852
0014 1,186 0.083 1.218 0.109 ~0.9B1 0.088 0.823 0.0%74 0.0 0.0 a.s 8.0 0.889%
0015 1.882 0.127 1.616 0. 145 =-0,960 0. 0.618 0.055 0.0 0.0 14.9 8.0 0.0609
00186 1,088 0.078 0.8586 Q.087 =1.103 0.077 1.018 0.090 0.0 0.0 8.8 8.0 0.388%
0017 1.352 C.118 1.607 0. 141 -0.841 0.048 0.6z2 o.055 0.0 0.0 2.1 8.0 0.8784
0018 1.242 0.100 1,234 0.113 =1.006 0.060 0.810 0.074 0.0 0.0 5.8 8.0 0.8813
0018 0.628 0.082 0.845 0.07% -0.748 0.071 1,184 0.111 0.0 0.0 10. 1 8.0 0.2880
0020 1,616 0.128 ‘1,546 0.138 =-1,048 0.082 0.647 0.088 0.0 0.0 6.3 8.0 0.6208
0021 1.081 0.088 0,982 0. 104 ~1.088 0.0758 1,008 0.1086 0.0 0.0 13.0 8.0 0.1101
0C22 0.78% 0.082 1,162 0, 104 ~0.676 0.081 0.880 0.077 0.0 0.0 27.% 8.0 0.0006
002 0.418 0.068 1.063 0.091 =0.391 0.052 0.840 0.081 0.0 0.0 21,1 8.0 0.0071
0024 0.204 0.080 0.568 0.062 -0.360 0.086 1.761 0.183 0.0 0.0 10.3 8.0 0,241
0025 0.341 0.054 0.682 0.073 =0.49 0.076 1,443 0.1862 0.0 0.0 10.0 8.0 0.2838
0026 0.588 0.070 1.182 0.0085 -0.510 0.081 0.888 0.072 0.0 0.0 21.7 8.0 0.0087
0027 0.302 ©.082 0.684 0.0883 =0.442 0.078 1.462 0.144 0.0 0.0 8.1 8.0 0.333%
0028 0.572 0.062 0.802 0.082 ~0.713 0.076 1.247 0.127 0.C 0.0 9.8 8.0 0.2878
0028 ~0.027 0.048 0.477 0.056 0.086 0.100 2,096 0.248 0.0 0.0 10.0 8.0 0.261%
0030 0.033 0.080 0.614 0.0E6 =0.053 G.081 1,830 0.178 ©.0 0.0 8.1 8.0 0,4227
0031 1.682 0.140 1,373 0. 182 =-1,225 0.076 0.729 0.081 0.0 0.0 2.8 8.0 0.3889
0032 0.004 0,048 0.438 0.058 =-0.008 D.108 2.284 0.304 0.0 0.0 11.8 8.0 0.1886
0033 -0.13% 0.081% 0.836 0.067 0.2198 0.087 1.871 0.186 0.0 0.0 41,8 8.0 0.0000
0034 0.218 0.084 0.801 0.077 -0.272 0.06% 1.248 0.118 0.0 0.0 14.8 8.0 0.0801
4 0038 0.131 0.061 1.142 0.0987 ~0.118 0. 0852 0.878 0.07« ©.0 0.0 13.2 8.0 0.10€1
386.0 280.0 0.0000
PARAMETER MEAN STN DEV
SLOPE 1.108 0.384
LOG( ELOPE) 0.036 0.386
THRESHMOLD - o1 0.57% .
QUADRATUR§ POINTS AND POSTERIOR ¥EIGHTS:
1 2 3 4 5 6 ? 8 8 10
POINT ~0.28570+01 =0.22470+01 ~0.18370+01 -0.1027D+01 -0.4178D+00 ©. 18180400 O.B016D+00 0. 141iD+D1 0.2021D+01 0.2631D+01¢

WEIGHT 0.2813D0-34 0.1053D-14 0.7640D=01 0. 1883D+00 0.2148D+00 0.28020+00 0. 1062D+00 O.7828D~01 0.64800-01 0. 1166001

EXMIBIT C-4
ITEM PARAMETER ESTIMATES FOR PARAGRAPH COMPREMENSION; 2-PARAMETER LOGISTIC MODEL

ITEM INTERCEPY S.E. SLOPE S.E. THRESMHOLD S.E, CISPERSN S.E. ASYMPTOTE 8.E. CH18Q DF PROB
0,0 ¢ }] 1.025 0.082 0,887 C. 080 =1.18% 0.085 1.167 0.1223 0.0 0.0 6.1 7.0 0,.65834
0002 1.597 0.116 0,866 C. 107 -1,844 0.182 1,188 0.142 0.0 0.0 0.8 7.0 0.1620
0003 1,810 0.202 1.601 0.184 ~1,183 0.0587 0.625 0.072 0.0 0.0 7.3 7.0 0.4004
0004 0.718 0.061 0.68% 0.071 ~-1.096 0.113 1.528 0.16% 0.0 0.0 4.4 7.0 0.7284
0008 0.816 0.074 1,078 0.088 ~0.787 ©.08?7 0.927 0.084 0.0 0.0 14.8 7.0 0.0408
0006 0.702 0.062 0.668% 0.074 ~-1,086 0.109 1.504 0.163 0.0 0.0 10.7 7.0 0.1528
0007 0.768 0.083 0.702 0.074 -1.0%0 0..108 1,428 0.180 Q.0 0.0 6.1 7.0 0.6488
008 0.898 0.068 0.588% 0.073 -1,836 0. 188 1,710 0.213 0.0 0.0 4.6 7.0 0.7161
0009 0.951¢ 0.080 ©.980 0.095 -0.9%0 0.078 1,042 0.10) 0.0 0.0 14.3 7.0 0.0461
o010 0.122 0.083 0.B131 0.080 =0,151 0.0686 1,233 0.122 0.0 0.0 5.7 7.0 0.5747
Q011 0.887 0.086 0.480 0.06% ~-1,483 0.203 2,174 0.30¢ 0.0 0.0 14.5 7.0 0.0420
0012 0.284 0.052 0.678 0.071 ~0.434 0.081 1.478 0.154 0.0 0.0 6.8 7.0 0.4388
0013 1,018 0.082 0.918 Q.084 ~1.109 0.089 1.088 0.112 0.0 0.0 5.6 7.0 0.8837
0014 0.4838 0.088 0.649 0.071 ~0.783 0. 100 1,541 0.168 0.0 0.0 11.0 7.0 0.12381
Q0tH -0.037 0.044 0.133 0.043 0.282 0.d4z 7.524 2.483 0.0 0.0 141, 8 7.0 0.0000

261.9 105.0 0.0000
PARAMETER MEAN STN DEV
SLOPE 0.778% 0.322
LOG(SLORE) =0.362 0.544
THRE SMOLD ~0,86! 0.543
QUADRATURE POINTS AND POSTERIOR WEICHTS:

1 2 3 & 5 [ 7 8 9 10

POINY -0.40530+0' -0.31860+-D1 -0.22630+01 -0 1361001 ~0.4578D+00 O.A44500:00 O 1348D+0!' 0.22510D-01 C.31530:.0' 0.40560+01

WEIGHTY 0.79250-05 0.12600-03 C.16130-01 O 1967D+00 0.24100-00 0.37870:00 O.1387C+00 O0.2613D0-01 ©O.24230~-02 ©.1D180-02

Q
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2-PARAMETER LOGISTIC MODEL
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17120+C

0.
0.73320-0

7
90:?70+00
10210+00

0.
0.

0.48520+00 0.28720+00
t}./

~0.71830+00 0.9173D-0

<
15280~0!
205:0-0¢

-0.
0.

J
=0.2338D+01

0.20400- 11

2
-0.3148D+0!

0.

1486D-18

STN DEV

SLOPE

MEAN
991
171

1

-0.07¢
~0.33580+0!

Q.

-0.
QUADRATURE ROINTS AWC POSTERIOR wEIGHTE:

0 1428D-23

PARAMETER
LOC(SLOPE)
THMRESHOLD
POINT
wE JGHT

E ©
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Aruitoxt provided by Eic:

RIC

SLOPE

o
o0
~

0000000000000 -0-0000
A LR ALIOA WA LN LI
WA Je «OVWO = ONONA OO
WHLOWOARWNPOWOWIVNWEOWOW

0.716

S.E.

0.106
0.139
0.09
0. 080
0.0%74

©.070

THRESHOLD
-2.177

v 0.476

EXHIBIT C~7
ITEM PARAMETER ESTIMATES FOR MECHANICAL REASONING; 2~PARAMETER LOCISTIC MODEL

S.E.

0.292
78

-00-00-0
N2 NN

2

000000000 GO00NDO0O000000O
WWOMW-NWUNAR -BNAWOIID

00« Q0-«00=-0000 -
WoONM™N-HI OD P NUND

0.088

O1SPERSN $.E. ASYMPTOTE

0.271 0.0
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o000 00000000000000000D

W= e % omos e sosoe o momeoeemom o om

——————————————— e e e e e e e et e e e e e e e o o 2 e e B 8 e o e e e

TTEM INTERCEPT S.E.
0001 1,363 0.092
0002 1.12% 0.1086
0003 0.873 0.074
000« =-0.235 0.048
0008 0,254 0.0853
0006 0.26! 0.047
0007 0.27 0.055
0008 0.602 0.069
0009 0.488 0.05%
0010 0.491 0.068
001 O.4B4 0.050
o012 0.307 0.060
0013 0. 541 0.067
0014« 0.310 0.085
0015 0.242 0.083
0018 0.248 0.048
0047 0.033 0.048
0018 0.030 0.052
0019 ~0.1488 0.045
0020 0.078 0.048
0021 -0.138 0.050
0022 =0,271 0.047
0023 -0.382 0.055
0024 -0.18 0.049
0025 -0.34 0.054
PARAME TER MEAN STN OEV
SLOPE 0.888 0.248
LOC(SLOPE) -0.420 0.358
THRESHMOLD ~0.314 0.673

QUADRATURE POINTS ANO POSTERIOR WEIGHTS:

2 ) 4 -]
-0.3798D+01 -0,2857D+01 ~0.21150+01 ~0. 12730401 ~0.43140+00

5.E. CH1!

0.0
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ClLONOIENWOIIDODWON DN AR <N

»

8 1 0000 O Or OF T O O OF OF OF O O OF O0 OF 0O O D9 OF O0 O0 OO CO OF

01 0000000000000 00000
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o0
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5 7 8 -] 10
0.4104D+00 0, 1252D+01 0.20940+01 0.28380+0: 0.3777D+01

POINT
WE ICHT 0.2668D-12 ©0,.7291D-08 0.21350-03 O©.18830+00 0.39030+00 ©0,.2356D+00 O.10040+00 0.68720-01 O0.14850-01 0.88560-03
AY
. EXHIBIT C-8
ITEM PARAMETER ESTIMATES FOR ELECTRONICS XNOWLEOGE; 2-PARAMETER LOGISTIC MODEL

ITEM  INTERCEPT S.E. SLOPE 5.E. THRE BHOLO 8.E. DIBPERSN §5.E. ASYMPTOTE §.E. CHISQ OF PROR

000+ 1,098 0.08% 0.861 o.12 -1.274 0.117 1r162 0. 159 0.0 0.8 5.4 8.0 0.4494

0002 0. 834 0.084 0.874 0.120 -0.886 0.070 1,026 0.12% 0.0 .0 9.6 8.00 40

003 0.831 0.0858 1.180 0.136 -0.704 0.0564 0.847 0.037 0.0 0.0 6.0 8.00 29

0004 0.882 0.086 1,288 0.1238 -0.690 0.052 0.772 0,080 0.0 0.0 9.7 8.0 O. ?

o005 . 0.8238 0.078 0.838 0. 107 ~1.118 0.103 1.192 0.182 0.0 0.0 2.8 8.0 0.84

0006 | ™ 0.679 0.078 1.178 0.126 ~0.577 0.0561 0.850 0.090 0.0 0.0 i12.4 8.0 0.1337

0007 0.838 0.070 O.826 0. 106 =-0.686 0.065 1.080 O.124 0.0 0.0 5.4 8.0 0.7208

0C0o8 0.512 0.087 0.783 0.078 =0.681 0.078 1.328 0.138 0.0 0.0 11.7 8.0 0.1626

0008 0.582 0.057 0.576 ©.076 -1.010 0.123 1.736 0.228 0.0 0.0 10.3 8.0 0.2429

.0010 0.208 0.0b4 0.82¢ 0.086 -0.283 0.062 1.219 0.128 0.0 0.0 4.6 8.0 0.8003

Q1 -0.113 0.046 0.425 0.0538 0.268 0.117 2.38) ©.329 0.0 0.0 2.6 8.0 0.,3745%

0012 ~0.030 0.083 C.829 0.085 0.036 0.06E 1.208 0.124 0.0 0.0 10.2 8.0 0.2524

0013 ~0. 184 0.053 0.7.4 0.078 0.258 0.078 1.401 O 156 0.0 0.0 4.8 8.0 0.7786

0014 0.230 . 0.04% 0.299 0.050 ~-0.098 0.148 3.241 0.580 0.0 0.0 16.8 8.0 0.0315

0013 ~0. 142 0.053 0.850 0. 0B84 0.167 0.067 1,176 0.116 0.0 0.0 18.6 8.0 0.0168

0016 ~0. 188 0.043 O 586 0.067 0.281 0.081 1,706 ©.194 0.0 0.0 5.0 8.0 0.7581

0017 ~0.58) ©.048 O, 164 0.0458 J.611 1,010 £.080 1,674 0.0 0.0 7.8 8.0 0.4871

0018 ~0.176 0.048 (<3911 GC.068 0.300 0.090 1.701 . 0,187 Q.0 0.0 7.8 8.0 0.4887

0018 ~0.12) 0.050 0.642 0.078 0.192 0.08) 1.8657 O.18 0.0 0.0 8.6 8.0 0.2746

0020 =0. 544 0©.0b4 .590 0.067 0.823 0.12% 1.686 0.182 0.0 0.0 10.3 8.0 0.2429
176.8 160.0 0,184

PARAMETER MEAN STN DEV

ELOPE 0.754 0.287

LOG(SLORE) -0.373 0.486

THRESMOLD -0.086 1,052

QUADRATURE POINTS AND POSTERIOR WEIGHTS:

! 2 J “ 5 6 ? 8 8 10
POINT -0.388600! -0.30340+01 -0.21710+01 -0.13080+01 -0.44590+00 0©.41670+00 ©0,12790«01 0.21420-01 ©0.3005D0+01 0.38670+01
WEICHT 0.14830-08 O 20210-0E 0.4475D-03 0. 1666D0+00 0.41520+00 0.24680-00 0.98410-01 O 50430-01 0.1800D-0% O.154<0-02
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. EXMIBIT D~
ITEM PARAMETER ESTIMATES FOR GENERAL SCIENCE; 3~PARAMETER LOGISTIC MODEL

ITEM INTERCEPT 5. E. SLOPE S.E, THRESHOLD S.E. DISPERSN 5.E. ASYMPTOTE S.E. cH13Q DF PROB
0001 1.715% 0.157 1.127 0. 180 -1,.822 0.215 O.888 O.141 | 0.204 0.085 1.4 7.0 0.98235
0002 0.862 0.112 1.003 0. 1568 =0. 860 0. 184 0.997 0.157 0.212 0.07% 3.0 7.0 0.887
0003 0.828 0.116 1.484 0.26] «0.632 0,127 0.87¢ Q. 120 0.22¢ C.082 7.t 7.0 0,4198%
0004 C.484 0,121 0.808 0. 137 =0.801 0.215 1.442 0.212 0.228 0.078 8,2 7.0 0.236%
0005 0.75% N.088 0.808 0.115 ~0.98238 0.192 1,237 0.176 0.158 0.068 3.0 7.0 Q.B880
0006 1,308 0.12% 1.478 0.239 =0. 3820 0.133 0.676 0.108 0.174 0.063 .8 7.0 0.7973
0007 0.324 0.128 1.038 0.2086 -0.2313 0.174 0.966 0,182 0. 281 0.071 7.5 7.0 0.2823
0008 0.876 0. 1086 0. 642 0.081 ~1,517 0,27% 1.558 0.220 0. 188 0.082 16. 4 7.0 0.0218
00 0.7868 0.108 0. 9688 0. 148 -0.783 0.182 1,032 0.15% 0.204 0.073 4,2 7.0 Q.7882
0010 0.682 0.1086 0.8223 0.12) =0.828 0. 201 1,215 0,182 0.189% 0.074 8.5 7.0 0.2863
Q011 0.478 0.114 1.036 0. 150 -0.481 0.148 0.98% O, 128 0.218 C. 082 1.8 7.0 0. 1468
0012 “1,J)24 0,286 1,66 0.458 0.810 0.100 0.611 0.171 0,374 0.035% 16.2 7.0 0,0234
o013 =-0.9EBE 0.540 2.338 0.8583 0.413 G.077 0.428 Q.174 0.2862 0.0a41 17.7 7.0 0.01238
0014 0,212 0.119 0.729 0. 122 =0.230 0.194 1.371 0.229 O0.188 0. 088 1.6 7.0 0.8781
o018 c.297 0. 142 0.588 0.1 -0.5%07 0.310 1,709 Q.45 0.248 0.080 6.7 7.0 0.4647
0016 0.396 0.096 0.622 0.088 -0, 836 0,206 1,808 0.228 0. 145% 0.064 13,1 7.0 0.0899
Q017 0.138 0.142 0.6862 0. 1286 ~0.208 0.240 1.511 0.287 ©.230 0.078 §.1 7.0 0.244"
o018 ~1.682 0.782 3.130 1,285 0.541 0.0386 0.320 0.:428 0,197 0.028 20.4 7.0 0.0043
0018 ~0.8823 0.274 1.29) 0.308 0.89¢ 0,102 0.773 0.184 0.290 0.042 12.7 7.0 0.0784
0020 -0. 265 0.140 O.888 0. 150 0.298 0.126 1.113 O.186 Q.182 Q. 082 8.8 7.0 0.2877
0021 =-0.782 0. 194 0.888 0.170 0.810 C, 129 1. 154 0.231 0.156 0.042 7.8 7.0 C.2818
0022 =1,326 0.224 1.186 0.284 1.108 0.122 0.83% 0.199 0.230 0.038 4.4 7.0 0.7302
0023 ~1,162 0.280 $.020 0.2 1,138 0.133 0.88¢ 0.224 0.207 Q.08 16. 8 7.0 0,087
0024 ~2,379 0.425 2.143 0.9« 1,110 0.07€& 0.4867 O.088 0. 128 0.020 26.6 7.0 0.0004
0025 ~3.411 0.982 3.736 1.188 0.912 O.114 0.258 ©.088 0.272 0.025 Bl.1 7.0 0.0000

288,38 175,00 0.0000Q
PARAMETER MEAN STK DEY
" SYMPTOTE 0.21% 0.084
SLOFPE 1,282 0.788
LOG(SLOPE) 0.1186 0.482
THRESHOLD -0.122 0. 840
QUADRATURE PQINTS AWD POSTERIOR WEIGKTS:

7 [} 9 10

890+01 ©,J0140+01 0.2838D+0!

1 2 3 4 5 ]
POINT =0.3586D+01 ~0.2762D+0% ~0. 1838D+01 ~0.1111D+01 -0,2859D0+00 0.53820+00 0.13680+01 0.21
0.25020-0¢ 0.50C3D~02 ©£.20400-023

WEIGHT 0.32810-G2 ~0.25750-07 0.4285D~01 0. 1095D+00 0.34440+00 0.35870+00 0.8623D~01

EXMIBIT D2
. ITEM PARAMETER ESTIMATES FOR ARITIMETIC REASONING; J-PARAMETER (OGISTIC MODEL
I TEM INTERCEPT S.E. SLOPE S.E, THRESHOLD S.E. DISPERSN S.E. ASYNMPTOTE $.E. CriIsQ OF PROB

o001 1,248 0.122 ¢. 495 0.096 -2,718 C.489 2.021 0.392 0.210 0.082 6.8 7.0 0.4348
0002 1,604 O. 144 0.780 0,124 -2,108 0.282 1,315 0.208 0,202 ©.080 14. 4 7.0 0.0425
0003 1.023 0.117 1.45% 0.169 ~0,708 0.107 c.680 0.080 Q.148 0.061 8.6 7.0 0.2144
0004 0.8t 0.121 1,662 0.197 ~-0. 500 0,098 0.602 0.071 0.173 0.05% 10,2 7.0 0.1688
0005 0.15; 0.129 1. 480 0.21% -0.10) , 0.108 0.688 Q. 101 0.230 0.050 12.3 7.0 0.0880
0006 0.578 0.108 1. 040 0.123 ~0. 558 0.132 0.96! 0.11J 0.148 0.083 5.5 7.0 O.58862
[ela ok} 0. 805 0.118 (o3 -1.3] 0.082 -1.088 0.2%2 1.814 0.273 0.207 0.08% 9.6 7.0 0.2141
o008 0.602 0.117 1.002 .12 » =0.80y ! 0,187 0.997 0.127 0. 182 0.072 g.1 7.0 0,2478%
0009 0.523 0.110 1., 040 0.1232 ~0.803 | 0.140 0.8962 0.122 0. 160 0.068 £.4 7.0 0.861864
o010 C. 80 0.138 1.610 0.292 -0.217 0.110 0.621 0.113 0. 250 0,085 11,3 7.0 0.1242
o011 0.522 0,104 2,081 0.233 ~0.251 0.081 0.481 0.054 0.03E ©.032 22. 1 7.0 0.0026
LO12 =0.003 0.1286 1,294 0.172 p.0C2 \ 0.0%7 0.773 Q.102 0. 160 0.044 V4,7 7.0 0.0392
0012 -0.177 0.173 1.172 0.19% C. 161 ©.129 0.8863 Q. 148 0.261 0.083 3.0 7.0 0.3338
88" 0.032 Q.120 1.548 0.201 -0.02!1 0.078 0.646 0.084 0.139 0.033% 7.9 7.0 0.343E
15 0.157 0.125% 1,560 (.208 «~0. 101 0.088 0.641 O.088 0.182 0,044 12,3 7.0 0.0302
Q016 ~Q.612 0.232 1.522 Q.27 0.402 0.100 0.6587 0.120 0.J40 0,028 19,1 7.0 0.0082
o017 -1.00t 0.280 1,768 0.330 0.567 0.078 0.568 0.108 0.288 0.031 8.9 7.0 0,2560
o018 =1.793 0.465 2.758 0.818 0.650 Q.0%4 0.362 0.081 0.31¢ 0.028 6.2 7.0 C.6418
ootg =0.214 0.162 1.012 0.188 0.212 0.133 0.988 0,185 0.200 0.086 1.8 7.0 0.0822
o020 -0.811 0,182 1.347 0.17% 0.602 0.0&a 0.742 0.087 0.07% 0.022 V3.2 7.0 0.0668
o021 -1.219 0.286€ 1.8978 0.36% 0.867 0.089 0.5086 0.084 0. 185 0.025 10.9 7.0 0.1435
0022 -0.6524 0.208 1.749 C.301 0.387 0.076 0.572 Q.098 0. 250 0.034 8.0 7 0 0.3d342
0023 ~0,.689 0.2158 1,288 0.240 0.497 0.094 0.722 0.125 0.262 0.03” 21.9 7.0 0.0028
0024 -1.625 0.526 2,778 0.784 0. 585 0.048 0.360 0.102 0,205 0.024 3 ° 7.0 0.204%
002% ~1,036 0.26 1.778 0.3123 0.584 0.079 0.562 0.101 0.219 0.028 9.5 2.0 0.2' 36
0026 -0. %30 0. 166 1.183 0. 186 C.456 0.083 0.860 0,137 n 52 0.038 ‘c.8 7 0. 1485
0027 -0. 690 0.152 1.386 0. 182 0.510 0.068 0.738 C. 10« 0.098% 0.028 ; s 8 °.0 0.26%5)
00328 -1.513 0.J216 1. 518 0.297 0.887 0.078 0 6689 0.128 0.1%2 C.024 . * 3 7.0 0.3890
0029 -1.570 0.326 1. 582 0.308 t. 005 0.075 0.640 0.126 | c. 139 Cc.023 | 5 7 T.C 0.579)
0030 -0.8234 0.22% 1.305% 0. 2214 C.6239 0.094 0.788 0.138 0.203 C 03s | 0.1 .0 0.182D
323.% 1€ O 0.0000
PARAMETER MEAN STN DEV
ASYMPTOTE 0. 184 0.062
5LOPE 1,457 0.518
LOG{SLOPE) 0.3 0.282
THRESHOLO =-0,020 O.842
QUADRATURE POINTS an0 POSTERIOR WEJCHTS:
| 2 J 4 g [ " 4 k] Bl
8O 1HT ~0.2E660+01 -0.20080+01 =0.123520+0% ~0.68510+0C -0.3875D0-01 O §1780+00 0. 127400 T '93°0+C | J888C-2' 2 1icaDsO
wE [ CHT G.)212D0-02 0.34830~0' 0.12290+00 0.20:90+0C ©0.24830-00 C 21830-00 & r3080-0C € 18420-3' 2 -"80D-0 £ 1998D-C2

EKTC - 31

Aruitoxt provided by Eic:



Q

ERIC

Aruitoxt provided by Eic:

. ITEM IRTERCEPT $.E. SLOPE 5.E.
0001 1,835 0. 16% 0.810 0.114
0002 1,884 O. 16} 0,884 0.110
00023 1.782 0.15% 1,236 0.178
200V} 1.204 0.112 0.63% 0.084
00086 2.048 0.158 1,009 0.111
0006 i.865 0.25¢ 2.104 0.39)
0007 i, 164 0.121% 0.793 0.112
0008 1,660 0. 189 2,232 0.300
0008 ©, 389 0.086 0.98) 0. 130
0010 1,801 0,158 1,178 0. 1582
Q011 G, 891 0. 104« 1,388 O, 184
0012 .09 0. 10D D.768 0.09€
0013 1,190 0. 134 1.479 0.226
0014 0.888 0. 104 1,371 0. 168
0018 1.100 0.113 1.872 0.203
001§ 0.712 0.°06 1,116 0,138
0017 0,368 0.109 1,932 0,227
0018 0.758 0.11a 1,618 0. 188
0018 0. 107 0.13% 1,303 0. 196
0020 1.148 0.118 1,682 0.197
002 0,494 ©.130 t.486 0.257
0022 0.081 0,15¢ 2,208 0. 378
0023 -0.722 0.372 3. 000 0.860
0024 ~0, 881 0.270 1.588 0.338
0025 =0 832 0.228 1.582 0.328

¢t 0028 =0.010 0.138 1,828 0.277
0027 -0. 100 0. 431 1,007 0. 183
0023 0.042 0.142 1,286 0.210
0029 =0.87%4 C.28% 1.285 0,301
0030 =-0.982 0.281 1,660 0.348
co3 1.178 L0133 1.435 0.222
0032 ~-0.807 0.302 1181 0.300
0033 -2.3%01 0.802 4,114 0.958%
0034 -0.232 0.129 1,248 Q.185
0016 -0.733 D.ZZﬁ 2,404 0.412
PARAMESTER MEAN STN DEV
ASYMPYQTE 0.224 0,058
SLOPE 1,831 0.679
LOC(SLOPE) 0.343 0.380
THRE SHOLD ~0.510 G. 882
QUADRATURE POINTE AND POSTERIOR WEIGMTS:

1 2 3
POINY ~0._2817D+01 -0.2014D+01 -0.14110+0)
WEICHT 0.47540-01 0.348ED-0) O, 1863N-01
e
1TEM INTERCEPT 5.£, SLOPE S$.E.
0001 0.8638 0. 149 1.185% 0.230
0002 V., 382 0.136 0.857 0. 118
0003 1.558 0.188 1.894 ©.430
0004 0.412 0. 145 0.840 0.160
0005 L 0.85675 0.193 1.240 0.178
0008 P G.287 0. 174 1,032 0,248
0007 0.51% 0.128 0. 826 0.136
ocos ‘\ko.saa 0,113 0.828 0.088
[s,0.0}:] 878 0.118 1.1232 0,184
c010 -0.308 0. 184 1.382 0,335
NO1Y O 32 0.117 0.611 0.0898
0012 -0.202 0.203 1.272 0.33¢8
0013 O 787 0.118 1,008 0.15%%
o4 0.218 0.13%9 O, 840 C. 182
0015 ~0. 324 0.158 0,181 D.065
PANAMETER MEAN STH OEV
- . - WS- e - b -
ASYMPTOTE 0.210 0.048
SLOPE 0.881) 0.419%
LOC( §L OPE) -0. 118 O.549

“THRESHOLD -0 418 0 76¢
QUADRATURE POIN™S AHD POSTERIOR WE!ICHTS:

' 2 3
FLINT -C «Q600+«0! -G J138D0+0' ~0.2257D-0"
LI SIAC N O 481S0-03 ©0.71110-02 ©.4278D-01

5 [
~0,80768D+00 ~0.2043D+00 ©.39900+00

0

-0
(o]

THRESHOLD

~2.127
-2.186

wosn
Wk

8

IO s = BRI R DT T =

W= 2300
OM-BNONLW

] 1
0000000000000

1
]
1
1
i
[}
§
[}
1
3
]
1
?
]
1
{

4
, 16890+0C

EXHIRIT D-3
ITEM PARAMETER ESTIMATES FOR WORD XKNOWLEDGE; 3-RARAMETER LOCISTIC MODEL

8.E.
0.244

000
825828
[ XY N Py X 1Y

000 -=-00--000

106000000000 00000
Pl T TN N T

DISPERSN 8.E. ASYMPTOTE 5.E.
1,098 0.137 0.202 0.089
1,118 0.13? 0,181 0.0Ak
0,808 0.117 0.2.7 0.076
1,56 0.2086 0.180 O.084
0.981 0.10B 0.183 0.078
0.478% 0.089 0.248 0.083
1.281% 0.178 0.229% 0.083
O.448 0.060 0.302 0.052
1,017 0.138 0.161 0.052
O.848 0,110 0.188 0.07?
0.720 0.085 0.207 0.082
.01 C.183 D.187 0.070
0.676 0.103 0.328 0.060
0.730 0.088 0.217 0.0860
0,598 0.072 0. 1561 0.042
0.89%86 0.111 0.233 0.05?
0.517 G.061 0.173 0.041
0.658 ©.086 0,257 ©.0862
0.767 0,118 0.266 0.0581
0.805 0.072 0. 184 0.04
0.682 0.120 0.334 0.057._
0.453 0.077 0.278 0.041
0.33) 0.096 0.2%0 0.034
0.603 0.123 ©.335 0.03?
0.632 0.131 0.320 0.04)
0.519 0.078 0. 200 0.038
0.58) 0.151 0.184 0.081
0.796 0.133 0.287 0,086
0.772 0.178 0.287 0.041
0.602 0.127 0.278 0.0238
0.887 0.108 0.264 0.068
0.861 0.22) 0,300 0.047
0.243 0,086 0.276 0.028
0.803 C.118 0.168 0,044
0.416 0.07% 0.158 0.031

D.1867D0+00 0.3078D+00 0, 18280400 O

EXKIBIT D=4
ITEM PARAMETER ESTIMATES FOR PARAGRAPH COMPREMENSION; JM-PARAMETER LOGISTIC MODEL
3.k, ASYMPTOTE S.E.

]
]
]
[]
t
[}
1]
1
]
1
[}
H
1)
1
]
1
)
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EXHISIT D~5

e ITEM PARAMETER BSTIMATES FOR AUTO AND SHOP INFORMATIOW; J-PARAMETER (ONI1STIC MODEL
ITEM lNTEHéiPT S.E. SLOPE S.E. THRESMOLD S.E. DISPIRSN S.E. ASYMPTOTE 5.E. CHIZQ DF PROS
0001 0.496 0.122 0.37% 0.073 =-1,320 0.454 2,881 0.820 0.221 0.09a4 4,9, 7.0 0.87%83
0002 0.875% nJ18 0.734 0.111 -1,182 0.246 1.362 0,206 0.207 0.08% 6.1 7.0 0.833®
[e]e on} 0.110 2.130 1.440 5.202 =0.076 G.098 0.E682 0.097 0.204 0.05¢ 10.3 7.0 0.1718
000« 0.939 0, 12% 0.877 0.117 -1.J88 0.29% 1.478 0.256 Q.228 0.086 B.6 7.0 0.4708
o0 0] ] 0.308% 0.128 1.877 0.348 ~0.156 0.07% 0. 506 0.088 0.220 ,049 11.8 7.0 0.1024
0,01 ~0.J48 0.178 2,373 O.414 0,147 Q.06 0.42% 0.073 0.178 0.038 11.3 7.0 0.,1232
0007 =0.778 0,241 1,641 0.281 0.473 0.08% 0,808 0. 108 0.255 ©.038 19.8 7.0 0.006!
[0 001 } 0.125 0.133 0.412 0.078 -0.303 0.353 2.429% 0.460 0.184 0.084 4.9 7.0 0.86794
0008 0.235 0.118 0.318 0.084 -0.737 0.445 J. 142 0.629% 0.1398 0.083 16. ¢ 7.0 0.0241
0010 =0.002 0,146 1,002 0. 171 0.002 0,148 0.998 0.170 0.218 0.0863 8.1 7.0 0.3224
0011 ~0. 283 C. 188 0.706 0,153 C.3B8 0.228 1.417 0.30? 0.253 0.075 8.4 7.0 0.295%
0012 0.0%2 0.128 0.478 0,084 =0.108 0,280 2.092 0.368 0.174 0.076 1G. 8 7.0 0.1488
o013 C. 134 ¢.109 §.002 0.132 ~0,13) O.118 0.998 0.132 0.138 0.083 9.6 7.0 0.2126
0014 ~0.048 ©.153 1,323 0.280 0.028 0.118 Q. 786 0,148 0.254 0.043 13.2 7.0 0.0678
C015 =0.428 0.174 1.227 0.209 0.248 0.104 0.818 0.128 0.19%5 0.047 7.3 7.0 0.3955
00186 ~-0.41) 0.173 1.382 0.228 0.303 0.09868 0,734 0.123 0.108 0.046 7.9 7.0 0.2447
0017 ~1,424 0.38! 2.254 0.480 0.632 0.083 O.444 0.086 0.198 0.023 8.8 7.0 0.289%
Q018 -1.818 0.436 2.813 0.626 0.5ab 0.057 0.J5% 0,079 0.218 0.024 7.8 7.0 0.J828
0015 Q.298 0.084 0.5%4 c.078 -0.513 0.197 1,741 0.237 0.130 0.080 20.8 7.0 0.0046
0022 «~0.428 G, 18 0.872 0.17%9 0.4B0 0,142 1,028 0,180 01222 0.0856 8.2 7.0 0.3126
0021 -0.918 0,268 ©.900 0.187 1.017 0.147 1,111 0.243 0.228 0.048 6.5 7.0 0.,4847
0022 =-1,12Q 0.286 1.891 0.314 0.618 0.071 o, 582 Q.088 0.178 0.030 18,0 7.0 0.0120
o023 -1,420 0.238 2.099 0.317 0.677 0.081 0.476 0.072 0.063 0.018 16.7 7.0 0.0198
0024 -1,798 0.412 1.541¢ Q.33 1,187 0.088 O.648%8 0.140 0.1858 0.028 9.8 7.0 0.1974
0025 =0.884 0.248 0,549 0.128 1.288 0.253 1,822 0.48 0.186 0,084 2.2 7.0 0.9484
255.8 175.0 0.0001
PARAMETER MEAN STN DEY
ASYMPTOTE 0.388 0.042
SLOPE 1.223 0.897
LOG(SLOPE) 0.0 0,821
THRESMOLD 0.088 0.716
QUADRATURE POINTS AND POSTERIDR WEIGMTS:

1 2 3 4 6 6 ? 8 8 10
POINT «0.,2848D+01 ~0.2187D+0t -0, 1826D+01 =0, 88400+00 -0, 2024D+00 0.48820+00 0.11210+401 0.17820+401 0,24440+01 0,3108D+01
wE [ OHT 0.8179D-02 0.28230-01 0.74E800-0t 0,11220+00 0.3868D+00 0,2198D+00 0. 10980400 0©.62720-01 0. !16870~0! 0.22320-03

EXHIBIT D-€ .
ITEM PARAMETER ESTIMATES FOR MATHEMATICS XNOWLEDCE; 3-PARAMETER LOGISTIC HODEL

1TEM INTERCEPT 8.E. SLOPE S.E. THREIMOLD S.E. DISPERSN S.E. ASYMPTOTE S.E. CHISQ OF PROR
000 t 1. 688 0.188 1,412 0.228 -1,1786 0. 183 0.708 O.114 C.197 C. 08§ 35.3 7.0 0,0000
0002 0.782 Q.112 0. 841 0.113 -0.830 0.192 . 1,188 0. 180 0.179 0.073 19.1 7.0 0.0081
0003 0.11% 0.11a 1.212 0.182 ~0.088 0,102 0.828 0,111 0.135 0.048 6.0 7.0 0.5422
000« 0.312 0,181 1.500 0.21% ~Q,208 0,118 C.6687 0.098 0.2%0 0.087 13.0 7.0 0,0732
[¢]e ¢1.] 0.532 0.112 0.810 0.084 ~0.871 0,244 1,628 0, 228 0,181 0.080 11.9 7.0 0.1018
0008 -0, 168 0,148 1.837 0.220 0.10t 0.080 0.6¢1 0.088 0.178 0.041 10.0 7.0 0.1889
0007 -0. 192 0.222 2.201 0.468 0.087 0.088 0.4b4 0.088 0,321y 0.0458 8.2 7.0 0.2326
o008 0.008 D.118 0.308 0.124 ~-0.010 0,132 1,101 0.15% G.,139 0.054 7.2 7.0 0.4128
0008 Q.01% 0.170 t. 448 0.24% ~0.010 0.11% 0.831 0,118 0.308 0,054 .} 7.0 0.64850
o010 =-0.081 0.182 1.080 0.208 0.074 0,138 0.918 0.1758 0.228 0.0861 19.0 7.0 0.0082
o111 ~0.582 C.247 1.031 0.232 0.568 0. 148 0.970 G.218 0.308% 0.082 6.2 7.0 0.51€60
0012 -0.584 0.1866 1.871 0.238% 0.348 0.086 0.538 0.084 0.133 0.031 16. 4 7.0 0.0308
0013 ~0.811 0.32% 3,383 0.600 0.289 0,087 C.296 0.08: 0.198 ¢, 028 24.9 7.0 0.0009
0014 ~1.,154 0.268 2.33% 0.417 0.484 0.080 0,428 0.078 0.158% 0.0286 7.4 7.0 0.3837
0018 -1,045 0,301 0.849 0.2 1,100 0.135 1.064 0.286 0.2« 0.042 5.4 7.0 0.2223
0016 ~4.37% O.411% 2,844 0.720 D.487 C.080 0.340 0.083 0.3089 0.028 4.3 7.0 0.7514
0017 =0,324 0.203 1,986 0.285 0.468 0.088 0. 502 0.072 C.118 0.028 14.C 7.0 ©.080)
0018 ~1.289 0.337 2.878 0.800 0,438 0.044 0.336 0.068 0.211 0.025% 7.4 7.0 0.2843
[els R} ] -0.542 0.229 1.428 O. 249 0,450 0.102 0.700 0,122 0,288 0.041 20. 14 7 00,0088
0020 ~1.002 0,292 1,356 0.300 0.738 C. 088 0.738 0. 183 0.2862 0.0218 10.4 7.0 0.1640
oD2 -2.137 0.582 2.204 0.538 0.870 0.072 0.454 .10 0.280 0.026 10.2 7.0 0.1772
0022 s =2.71% O0.B1a 3.101 0.588 0.878 0.08% 0.323 0.062 0. 180 0.031 3.8 7.0 0.7887

23 -2.114 0.372 2,316 0.37% 0.5813 0.08%2 0.422 0.070 0.120 0.018 t3.8 7.0 0.05)7
0024 ~1.337 0.287 1.182 0.21% 1.132 0.081 0. 846 Q. 164 0.127 0.02¢ 9.5 7.0 0.2150
GO25% -2.177% 0.487 2.369 0.4582 0.819 0.057 0.422 0. 080 0. 152 0.021 12.5 7.0 0.076%8

305.8 175.0 0.0000
PARAMETER MEAN STN DEV
..... e e o0 2 o o O o 00 B -
ASYMBTOTE 0.209 0.0868 ¢
SLOPE 1.764 0.778
LOC( SLOPE) 0.471 0.48%
THRESHOLD 0,284 0.6158
QUADRATURE POINTS AND PQSTERIQR wEIGHTS:
! 2 3 “ 5 6 7 8 9 10

POINT ~0.2866D+0! -0,22000+0* -0.1537D+0! -0.87200+00 ~0.¢0780+00 0.4563D+00 O0.11200+01 0.1785D+01v 0.2448D0+01 0.3113D+01
wE1CHT 0.30380-02 0.32140~01 0.9048C~0' 0.13300+00 0.%47310+00 0.2877D+00 O0.'14350«00 O0.41050-01' O '7060-0%V O 7151D=023

RIC

Aruitoxt provided by Eic:
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EXHI?!T D-7
ITEM PARAMETER ESTIMATES FOR MECHANICAL REASONING;

J-PARAMETER LOGISTIC MODEL

ITEM INTERCEPT " 5.E. SLOPE $.E. THRESHOLD S.E. DISPERSN §.E. ASYMPTOTE S.E. CHISQ DF PROB
0001 1,162 0.12% 0.573 0.101 =-2.030 0,387 1,746 0.307 0.218 0.094 20.5 7.0 0.0047
o002 0.777 0.136 1,077 0.188 =-0.729 0.182 0.823 0. 163 0.232 0.088 18.4 7.0 0.01058
0003 0,768 0.116 0.729 0.102 =1,037 0.226 1,372 0.182 0.194 0.085% 6.2 7.0 0.85144
0004 ~0.96% 0.232 1.087 0.217 0.880 0.106 0.912 C.181 0.198 0.037 5.5 7.0 0.5986
0005 0.005% 0,122 C.882 0.122 =-0.006 0.139 1,124 0.157 0.137 0.08%8 4.8 7.0 0.6848
0006 -1,617 0.483 1,602 0.408 0.946 0.118 0.624 0.189 0.477 0.0 5.8 7.0 0.5409
0007 ~0.8§80 0.281 1.462 0.342 0.4458 O.111 0.684 0.1680 0.334 0,044 4.9 7.0 0.677¢
0008 0.28 0.1185 1,202 0.1862 -o?zaa@!h-o.auz 0, 832 0.105 0.138 0.083 15.8 7.0 0.0262
9 0.28 0.12% 0.586 0.087 =0.458 0.24% 1,707 0.2563 0,178 0.077 8.7 7.0 0.2770
0010 O0.118 0.120 1,49 0.164 ~0.078 0.085 0.BE8 0.073 0.126 0.040 24.9 7.0 0.0008
0011 0.181 0. 148 0,482 0.0882 -0.374 0.348 2.071 0.2380 0.226 0.082 2.6 7.6 0.8211
0012 ~0.426 0.217 1.621 0.279 0.280 0/104 0.687 0.121 0. 264 Dad 13.0 7.0 0.070¢8
0013 =-0.088 C.19?7 1,369 0.268 0.062 0.135 0.7 0.143 0.300 0.057 6.8 7.0 0.4828
0014 -0.245 0.182 1,292 0.218 0.180 0.118 D.774 0.131 0.227 0.050 8.6 7.0 0.2088
0018 =0.066 0,124 0.917 0.136 0.072 0.138 1,091 0.161 0.150 0.086 2.6 7.0 0.818%8
0016 -0.020 O, 144 0.578 0.101 0.038% 0.245 1,730 0,302 0.180 0.075 4.1 7.0 0.7658
0017 -1.104 0,312 1,382 0.288 0.783 0. 104 0.718 0.149 0.327 ©.035 8.4 7.0 0.2288
0018 ~0.871 0.271 1.684 0,321 0.877 0.079 0.584 0.113 0.2%7 0.03z2 15.4 7.0 0.0313
0018 -3.332 1,275 2,881 0.917 Y.ou6 0.073 0.392 0.141 O..42 0.022 8.1 7.0 0.3224
0020 =0.364 0.187 0.817 0.164 0.445% 0.176 1,223 0.246 0.211 0.083 5.3 7.0 0.6238
0021 -1,408 0.327 1,747 0.342 0.804 0.078 0.872 0.112 0.28% 0.029 11,3 7.0 0.1233
0022 =-1.861 0, 467 1.303 0.347 1.274 0.110 0.767 0.204 0.278 0.03% 6.6 7.0 0.4749
£023 -0.9985 0.223 1,273 0.222 0.782 0.083 0.788 0.137 O.124 0.031 12.1 7.0 0.0883
0024 =0.1738 0,237 0.891 0.191 0.830 0.138 1,123 O.241 O0.188 0.048 5.8 7.0 0.5861
0028 ~-1.2 0.264 1,420 0.252 0.B46 0.081 0.704 O.128 0.167 0,029 6.2 7.0 0.513¢6
234.4 175,00 G.0018
PARAMETER MEAN S5TK DEV
ASYMPTOTE 0.229 0.082
SLOPE 1,188 0.468
LOG( SLOPE) 0.103 O.412
THRESHOLD 0.228 0.76¢
QUADRATURE POINTS AND POSTERIOR WEICHTS:
1 2 3 4 5 [3 ? 2 -] 10
POINT =0.3749D+01 ~0.28330+01 -0.2036D+01 -0.1179D+01 ~0.3232D+00 0.8333D+00 O0.1380L+01 ©.2247D+01 0.3102D+01 0.J3889D+01
WE IGHT 0.1748D-03 0.48230~02 0.52280-0t O.16640+00 O0.3035D+00 0.30200+00 0. 1544D+00 0. 1882D~01 0.80320~03 O.,2834D-0«
EXHIBIT D-8
ITEM PARAMETER ESTIMATES FOR ELECTROWICS RKNOWLEDGE; 2-PARAMETER LOGISTIC MOODEL
ITEM INTERCEPTY S.E. 8LOPE S.E. THRESMHOLD S.E. DISPERSN S.E. ABYMPTOTE S.E. cH18Q DF PROB
000% 0.858 0.11? 0.824 0.126 =-1,042 0.211 1.213 0.1885 0.187 0,088 2.9 7.0 0.8837
0002 0.2487 0.17 1.654 0.154 =0.173 0.126 0.805 0.129 0.382 0.062 .5 7.0 0.2748
0002 C.518 G.125 1,494 0.2686 -0.345% 0,112 0.668 0.118 0.209 0.0863 3.0 7.0 0.8880
0004 0.611 0.110 1,385 0.104 -0.448 0.107 0.733 0.104 0. 154 0.089% 10.7? 7.0 0.1486
0005 0.698 0.122 0.884 0.141 =0.782 0.188 1.118 0.176 0.208 0.086 7.0 7.0 D0.4264
0006 0.376 O.1138 1,377 0.203 =0.273 0.105 0.726 0.107 0.171 0.087 18.0 7.0 0,0122
0007 0.218 0. 154 1,255 0.231% -0.171 0.142 0,757 Q.147 G.262 0.068 $.8 7.0 0.1886
0008 0,273 0.120 [+7%-1-1'] D.118 =-0.318 0. 164 1,164 0.180 0.171 0.068 11.6 7.0 0.11238
0009 0.249 0. 160 * 0.714 0.127 =0, 348 0.283 1,400 0,249 G.264 0,082 11.1 7.0 0.1314
0010 -0.028 0.113 0.8239 0.133 0.028 0.118 1,088 0.181 0.121 0,051 6.4 7.0 0.4B44
0011 -0.9%07 0.320 0.88%) 0.2238 1,083 0.177 1.172 0.327 0.277 0.0852 10,8 7.0 0.1488
o012 -0, 831 0.219 1,407 0.287 0.448 0.091 0.711 0.14% 0.192 0.041 12.8 7.0 0.0782
Q013 ~0.610 0.182 1.028 0.201 0.588 0,112 0.87% 0.19) 0.147 0.046 8.8 7.0 0.26823
0014 ~0.248 0.163 0.396 0.08% 0.625 0.344 2.624 0.543 0,181 2.076 14,8 7.0 0.0374
00158 ~0.647 O, 188 1.319 0.248 0.490 0.088 0.758 0.142 0.180 ©.0238 11.8 7.0 0.10%7
0016 ~0.67 0.224 0.929 C.188 0.723 0.138 1,077 0.230 0. 186 0.081 12.8 7.0 0.0733
0017 =-2,140 0.780 0.77¢ 0.2364 2.764 0.828 1.292 0.608 0.234 0.028 €.8 7.0 0.4886¢€
018 -0.452 0.1:50 0.734 0.127 ©0.615 0.146 1.362 0.238 0.121 0.0%0 2.8 7.0 0.2851
0019 -0.689 0,240 1,037 O0.24: 0.864 0.128 (o2 -1-7] 0.224 0. 200 0.080 5.6 7.0 ¢.5897
0020 ~1,587 0.396 1,392 0.23%0 1,140 0. 102 0.718 0.181 ©.166 0.028 8.0 7.0 0,25812
1%0.0 140.0 0.0032
PARAMETER MEAN STN DEV
ASYMPTOTE 0. 158 0.058
SLOPE 1,062 0.326
LOG! SLOPE ) 0.010 0.3
THRE SHOLD 0.282 0.846
QUADRATUAE POINTS AHD POSTERIOR WEIGHTS:
1 2 3 4 5 6 ? 8 9 10
POINT -0.3603D+0v ~0.2785D+0t -0.19860+0' -0.1177D0+«0t ~0.3680D+00 0.44080+-00 O. 0D+01 0.2059D+0' 0.2867D+01 0.3676D+0!
WEIGHT 0 312780-03 0.66500-02 O0.46820-01 0. 1401000 0.34270-00 O0.2816D.00 O. 4D+0OC O 383!10-0v 0.12130-0t 0.80190-03



' APPENDIX E

ITEM INFORMATION INDICES, 1-PARAMETER LOGISTIC MODEL
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EXHIBIT R«
ITEM INFORMATYON STATISTICS FOR SUBTEST GEMERAL SCIENCE; 1-PARAMETER LOGISTIC MODEL
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MAX 1 MU
1TEM INFORMAY 1ON
000+t 1,3743
0002 1,3686
000): 1.8436
0004 ; 0.4017
D006 : (. 4183
00086 : 2.6880
Co07: 0.6529
0008: 2,.2488
0009 0.5732
0010: 1.9448
0C11; 1,2280
0012: 0.E528
0013 1,1808
00141 1.0876
0015: 1.8875
0016 0.7018
0017: 1,8854
0018: 1.1008
0019 0.8154
0020: 1,7273
0021: 0.71D4
0022: 0.9761
0023: 0.8170
0024; 0.2328
0028; - 0.3472
0026: 0. 8888
0027; 0.3382
0028: 0.4648
0029: 0. 1648
0030 0.2720
0031: 1.3612
0032: 0, 1388
0033 0.282€6
004 0.4638
0035 0.8418

MAX 1 MU
1TEM INFORMATION
001 ¢.8308
0002 0.541§
0003 1.8524
0004 : 0.308¢
0005 0.8408
0006 : 0.2188
0007: 0.355%
0CO8!: 0.2470
0009 : 0.865?
0010 0.4780
o011 0. 1828
Q012 0.3321%
0013 0.8103
0014: 0. 23042
0015: 0.0127

EXMIBIT £~3
1TEM INFORMATION BTATISTICS FOR SUBTEST WORD KNOWLEDGE; 2-PARAMETER LOCISTIC MODEL

STANVARD POINT OF STANDARD MAX 1 MUM POINT OF AVERAGE INDEX OF
ERROR HAX INFORMATION ERROR EFFECTIVENESS MAX EFFECTVNESS INFORUMATION RELIABILITY
0.3191 : -1,7713 0. 1087 H 0.0514 ~0, 2000 0.2898
0.3043 H ~1.7870 0.1142 ! 0.04988 =0, 2000 0.2844
0.3531 ! ~1.4827 0.0702 : 0.0782 =0.141} 0.42238
0.0881 : -1,8886 0.1783 H 0.0828 =-0.08E38 0. 1827
0.2885 H ~1,72%0 0.1027 : 0.0454 =0, 1036 0.2872
0.6344 H ~1,2288 0.0503 ! 0.0813 =0.0€81 0.6385%
0. 1387 H ~1,5813% 0.1172 ! 0.0788 -0, 1028 0.2377
0.4844 H =-1,2063 0.0487 : 0.1161 «0,09852 0.8088 0
C. 1044 $ =5, 7802 0.0723 ! 0.1780 =0.1370 0.3478 [+ B a&
0.3883 H =-1,5020 0.0738 H 0.0637 =C.1270 0.4161 0.283
0.2283 : -1,0259 0.0882 : 0.2286 =0, 1901 0.4984 0.33286
0.1182 H =1.5102 n.1207 H 0.0888 ~0. 1146 0.2328 0.1886
0.2447 ' =-1,3272 0.0748 : 0.118% -0, 1247 0.3807 0.2808
0.1817 V ~0.8808 0.0884 t ' 0.2381 =-0. 1834 O.481¢ 0.3248
0.3381 H ~0.89603 0.0483 ' 0.3000 ~0.2188 0.8628 0.3886
0.1241 : -1,100 0.0772 : 0. 1588 =-0. 1880 0.3428 C.2583
0.3280 H -0.8412 0.0480 H 0.4016 =0.25238 0.7143 0.4187
0.2008 t -1,0061 0.0BRS H 0.2230 =0, 1885 0.4740 0.3218
0.0864 H ~0.7445 0.0713 H 0.1883 =0.123% 0.3281 0.2471%
0.3084 : =1,0482 0.0822 : 0.2313 =0. 1844 0.5842 0.2727
0. 1489 : -1,0584 0.0781 H 0. 165! -0. 1582 0.3538 0.2614
0.1743 : -0. 6783 0.0B814 H 0.3038 =-0.1783 0.5202 0.3422
0. 1401 H =-0.3811 0.082] ' 0.3035 =D. 1088 0.5028 0.3346
0.051% 1 -0, 3588 0.0863 ! 0.090¢ =0.0364 0.1910 0. 1803
0.0731 : -0.4817 0.0758 t 0.1288 =-0.G878 0.2588 0.2082
0. 1582 : =0.8104 0.08¢8 : 0.3343 -D.1476 0.5446 0D.3828
0.0888 1 -0.4417 0.0734 H 0.1283 =0, 080« 0.2567 0.2042
0.0848 ! -0.7130 0.0780 H 0.1868% =0.1123 0.3076 0.2382
0.0388 : 0.0883 0. 1002 H 0.06856 0.0042 0.1436 0. 1286
0.0583 ! -0,0832 0.0810 H 0.1084 ~0.0064 0.2218 0.1815
0.3020 H ~1,2251 0.0760 ! 0. 1456 =0.1387 0.4881 0.3133
0.0388 s ~0.0081 0. 1088 : 0.0582 =0.0008 0.1232 0.1087
0.0617 1 0.2187 0.0868 H 0.1154 0.027¢ 0.2340 0.1886
0.0887 ' -0.2718 0.0882 H 0. 1807 ~0.048% 0.3371 0.2821
0. 1888 H -0.1148 0.0520 : 0.,3733 =0.036% 0.E78% ©.3685
EXHIBIT P-4
ITEM INFORMATION STATISTICS FOR BUBTEST PARAGRAPH COMPREMENSION; 2-PARAMETER LOCISTIC MODEL
STANDARD POINT OF STANDARD MAX ] UM POINT OF AVERACE INDEX OF
ERROR MAX INFORMATIDN ERROR EFFECT!V!NE!§ MAX EFFECTVMESS INFORMAT ION RELIABILITY
‘\

0,118 H ~1,1952 0.0847 t 0.1218 -0.1370 0.2750 0.2187
0, 1308 : -1,8428 0.15186 : O 0858 ~0,0821 0.1798 0. 524
0.4248 H -1.1929 0.0%67 H 0.1445 =0, 1282 0.6482 0. 3541
0.05889 t ~1,0864 0.1128 ! 0.0818 ~0. 10458 0.20! 0.1877
0.1532 H ~0.7587 0.0866 : 0.2508 =0.1708 0.4863 0.3133
0.0712 ! -1.0887 0.1081 : 0.08862 ~0, 1083 0.2081 0.1730
0.0749% ! ~1.0802 0.107% | 0.1022 =0.1134 0.222¢ 0. 1821
0.08186 ! ~1,5356 0.1882 : 0.0811 ~0.0880 0.1448 0. 1268
0.1312 ! ~0. 8904 0.0780 H 0.1708 -0.18569 0.3822 ©.2808
0.0838 H ~0. 1508 0.06859 H 0. 1881 -0.0287 0.3472 0.2577
C.0435 : ~1,4933 0.2030 ! 0.0484 ~0.073% 0. 1064 0.0861
0.08%2 H -0.4343 0.0808 : 0.1262 ~0,0886 0.2522 0.2021
0. 1254 : ~1,1088 0.088! i 0. 1436 ~0, 1480 C.3138 0.2288
0.06821 H -0.7832 0.0887 ! 0. 1088 ~N. 0882 0.2213 0.1812
0.0083 : 0.2820 0.3459 : 0. 0081 L 0018 0.0126 0.0124
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EXHIBIT G-t
ITEM INFORMATION STATISTICS FOR GENERAL SCIENCE;: J~PARAMETER LOGISTIC MODEL

WX T STAVDARD POINT OF STANDARD MAX I MUM POINT OF AVERAGE INOKX OF
1T INFORMAT FON ERAOR MAX INFORMATION ERROR EFFECTIVENESS MAX EFPF~TVYNESS INFORMAT 10M RELIABILITY
Q001 02,8208 8.41708 H =1,3812 0. 1877 H Q. 1307 ~0.9047 0.21214 0.1780
0002 0. 4827 0.1187 ! -C. 5960 0.1851 H 0. 1883 ~0.4339 0.2673 0.2113
0003 : 11,0424 0.2843 : -0.5191 0.1121 ! 0.3738 =0.4085 0.4802 0.3152
0004 ¢ 0.3033 0.07%6 H =0.3878 0. 1882 : 0.1163 -0.2038 0.2087 0.1713
0008 : 00,3478 0.0348 H -0.7738 0, 1782 H O.1188 =0.J3948 0.2170 0.1783
[e 0o X §.1317 0.29%4 t =-0.7864 0.1217 H 0.3042 ~0.8138 0.4498 0.3103
0007 0.441) 0.1138 H -0.11CK 0.1470 H 0.1783 ~0.0787 0.2681 0.2102
0008 0.2087 0.0861 ! -1,2862 0.250? ' 0.0802 ~0.4832 0,1237 0,110t
0009 0.4881 0.1101 : =0.8285 0. 1832 ! 0.1622 - -0.3823 0.2868 0.2106
0C10: 0.3403 0.0818 H -0.8488 0, :A812 t 0,1218 -0.33%8 0.2178 0.1788
Q0i ¥ 0.8107 0.1132 ! -0.3003 G. 1328 : 0.1878 . ~0, 1948 0.3086 0.2341
0012: 0.9303 0.3307 ! 0.8582 0,1107 : 0.2833 0.8014 0.2642 0.2080
0013 2.3845% 1.5308 i 0.4841 0.0869 ! 0.8813 0.4494 0.8783 0.4042
CO14: 0.2880 0.0874 : =0.0843 0.1724 H D. 1087 « 04 0.1984 Q. 1842
0018, 0.1836 0.0428 ! ~0, 1946 0.2872 : 0.0808 =0.0731 0.1230 0. 1038
o016 Q.,2118 0.0514 t =0,4385 0.187% ! 0.0814 -0, 15688 0.1824 0.1397
0017 0.2038 Q.0843 ! 0.0872 0.2089 H 0.0811 0.0251 0.15643 0.1336
0018 «, 8809 J. 7468 H 0.5903 0.0401 : 1.8412 0.5583 1,0189 0, 8042
0018 0.68i8 J.2434 t O.8472 0.1018 ! ©.2101 8447 0.2847 0.2.93
0020 0.4270 0.1096 t 0.4484 0, 1162 1 0.1807 0.2617 0.2830 0.4082
0021 0.3%48 Q. 1243 1 1,083 0.1318 H 0.1143 0. 8089 0.1806 0. 1800
0022 O.684F 0.280%8 : 1.2839 0.1324 H 0. 1497 0.8146 Q. 2000 0. 1887
0023 0. 50564 C. 1833 t 1.2870 0, 1427 1 0.1180 2% .1.1-1] 0.1730 0.1478
0024 : 2.5845 0.8619 : 1,1828 0.0783 ' O.5882 1,0332 0.4980 0.3311
CO286: §.8788 3, 1982 H 0.9648 0,1217 : 1,5240 0. 9288 0.7833 00,4392

. ~
+
EXMIBIT C=-2
ITEM [NFOMMATION STATISTICS FOR ARITHMETIC ARASCNING; 3-PARAMETER LOCISTIC %00EL

MAX | MM STANDARD POINT OF STANOARD MAX ] MU POINT OF AVERAGE INDEX ©OF
| TEM 1HFORSATION ERROR MAX INFORMAT ION ERROR EFFECTIVENESS MAX EFFECTVNHESS INFORMAT I ON HELIABILITY
0001 ¢ 0.1182 0.0471 : -2,3887 O.4447 H 0.0222 -0.8750 0.0508 0.0484
0002 : 0,2838 0.006! i ~»:,89013 0.2%571 ! 0.0488 -0. 8287 0. 1000 0.0%08
00Qd : 1,1425 ©¢.2207 : -0.6t78 0.1011 H 0.3828 -0.4788 0.5003 0.3337
0004 ; 1.4227 0.2608 H . 4147 0.092) : 0.8324 =0,3413 0.8000 0.3780
(o0, 0.9804a 0. 2082 1 b & 0.0940 : 0.3980 0.0t124 0.4740 0.3218
0006 0.5888 0.1123 ! -0, 4342 0. 1237 1 0.2209 -0.2781 0.3488 0,257)
0007 0.1427 0. 0408 ~0.8067 0.2883 i 0.0828 -0. 2888 0. 1106 0.0998
Q008 ¢ 0.8118 . 1008 : ~0.4838 0.1456 t 0.1913 -0, 2840 0.3084 0.2340
0009 | 0.5739 D.1124 : ~0.3741 00,1236 ' 0.2188 =0, 2408 0.341& 0,2848

«~  0010: 1. 1803 0.2888 : =0. 1034 0.0868 ' 0.4808 ~0, 0849 0.5156& 0Q.3402
00, 2.5988 0.4871 -0, 2082 0.0586 t 1,0164 -0, 1824 0.85§7 0.4887
0012: 0.880J 0.1771% ! Q. 1054 0.0888 : 0.2837 0.0723 0.4664 0.3181
0013 0.600% 0. 1365 t 0.3125 0.1134 ! ©.2313 0.2237 0.3182 Q.2418
0014 ; 1.32866 0.2704 ! 0.0668 ¢.0736 t 0.5281 0.0488 0.6188 0.3810
0018 : 1.2408 C. 2428 : -0, 0069 0.0811 t 0.,4848 -0. 0086 0.8703 0.3832
Co16. O 8&17 0,2222 1 0.5486 0.0883 H 0.3047 0.4478 0.J418 0.2548
0017 1.2838 0. 680 : O0.8808 0.0711 H 0.4234 0.85817 0.4220 0.2988
0018 : J.Ot78 t, 0830 G.7288 0.0829 ! 0.95408 0.6790 C.83A885 0.23887
0013 0.5050 U. 1308 0.J666 0.1178 ! 0.1829 0.237% 0.2933 0.2268
0020: 11242 0. 2868 0.688) 0.,0630 H 0.3812 C. 482328 Q. 4940 0.3307
0021 : t 9824 0.6M318 0.7421 0.0871 t 0.6216¢ C.6485 0.5744 0.2648
00212: i1l 0.3613 0.48621 0,069 : 0.48727 0.3921 0.5071 0.3386
0023 0.8388 0. 2154 0.333a 0.085¢ : 0.2861 C.4954 0.J468 0.2870
002+« 3 7535 1, 8317 0.6430 0.0at8 : 1.2348 0. 5897 0.8488 0.45%4
002§ ! 447 0.4322 0.6781 0.0656 ; 0.4803 0.5777 0.4924 0,3299
0028 0 72832 Q. 1409 : 0.5683 0. 0868 : 0.259% 0.3987 0.3633 0,26865
0027 11048 0.2670 : 0.5748 0.0678 : C.iem 0.4337 0.4880 0.3229
0028 t Jatg 0.4219 : t.o818 0.078¢ : 0.3098 0.8697 Q.J548 0.2818
0018 ¢ 3483 0.4873 : 1.0827 0.077¢ : 0.33E0 0.8750 0.3787 0.27386
0030 s 8338 0.23368 0. 7806 2.0878 : 0.2672 0.57856 0.3386 0.25835%
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EXHIR!IT G-2
ITEM INFORMATION STATISTICS FOR wORD MNOWLEDGE; 3 SARAMETER LOCISTIC MODEL

MA X | UM STANDARD POINT OF STANDARD MAX ) woarnt POINT OF AVERACE INDEX OF
1TEM INFORMAT] OW ERROR MAX INFORMAT]ION ERROR EFFECTIVENESS MAX EFFECTYNESS INFORMAT 1 ON RELIABILITY
0001: 0.4068 0. 1060 : ~-1,8529 0.2288 H 0.0566 ~1.0188 0.1083 0.088¢
0002 0.4004 0.1043 : -2.Q156 0.2287 H 0.0%33 -1.0262 0. 1044 0.09456
0003 ¢ 0.7278 0.1883 1 =1, 3068 0.1765 H 0.1880 =0, 91858 0.2387 0.1833

: 0.2047 0.0B28 : -1,6479 0.2720 : 0.0483 ~0, 6041 0.1017 0.082)

[o e oL B 0.5378 ©.12358 H -1,891] O.1882 H 0.0730 | ~1,0880 0.1340 0.1182
0006 : 1,9853 0.6278 : -0, 799% 0.0825 H 0.8596% ~0. 7087 0.8638 0.23608
0007 0.28233 0.068864 H -1, 250! 0.2388 ! 0.075%8 -0.6118 0. 1800 0. 1304
0008 ; 2.008s 0.4548 : -0, 65086 0.0764 : 0.8519% ~0.B583¢ 0.583) 0.23684
0009 0.512% 0.1021 : -0, 2888 0.1173 : 0. 1888 -0, 1668 0.3201 0.2425
0010: 0.5981 0.1508 : ~-1,4851 0.1863 1 0.1308 ~0.9967 0.2083 0.1731
0011: 0.9238« 0.2087 : -0. 5283 0.C888 : 0.33867 =0,4018 0.43860 0.230236
0012: 0.31682 0.0718 ! -1,2472 0.20486 ! 0.0867 . ~0.5844 0. 16872 0.1433
o013: O, 8352 0.1860 ' =0.656) 0.1171 [ 0.2808 ~0. 5188 0.3474 0.2878
0014: 0.8846 0 1787 ! -0.387% 0.0862 ! 0.23368 -0, 2887 0,4384 0.303)
obis: 1.6196 0.3300 : =0, 5843 0.0751 : 0.5247 ~0.47%4 0.5882 0.3743
0016 0.5764 0.1145 ! ~-0. 4809 0.12238 H 00,2121 =-0.3267 0.3188 0.2404
0017: 1.8064 0.3925 ! ~0.378? 0.0875 1 0.7267 ~0.3344 0.7224 D.4194
0018: 1,0179 0.2113 ' -0.3787 0.092% 1 ©.3837 -0, 3008 0.4870 ©.3137
0018: 0.7367 0.1888 ! 0. 08642 0.0881 : 0,283« 0.0484 0.3798 0.2782
00201 1.3580 0.2852 : =0, 8025 0.0838 : 0.4866 -0,4943 0.85343 0.2482
0021: 0.8127 0. 1880 ! -0, 1856 0.1048 ! 0.3198 =-0. 1476 0.380] 0.2771
0022: 2.D7€9 0.833% H 0.0609 0.0645 H 0,827 ©0.0847 0.7048 0.4134
002 ‘.0207 1.8830 ! 0,3018 0.0802 H 1,5385 0.2842 0.88898 0.48%4
0024 0383 0.3073 ! [ 1111 0.0728 H 0.3424 0.5547 0.23586 0.28239
0026:; 0.8732 0.2878 H 0.4732 0.078% ’ 0.3541 0.3802 0.23870 ©.2780
0026 1.828%2 0.4206 1 0.0866 0.0633 : 0.7268 0.0751 0.7020 0.4128
0027: 0. %0852 0.1166 1 0.2518 . 0. 1088 : 0.1975 0. 1820 0.3028 0.232«4
0028 0.6818 0.1595 ! 0.1181 0. 1080 ' 0.2706 0.0882 0.2358) 0.28238
0029: O.6958 0.2390 : 0.%07? 0.0823 : 00,2031 0.6%14 0.2853 0.204
K30 1.1728 0.3736 : 0.7154 0.0704 H 0.3777 0.88%3 0.33861 0.2837
GLO31: O.83585 0.22814 ! -0, 6882 0.1214 H 0.2988 ~0.5l48 00,3788 0.2748
0032 0.5462 0.2027 : 0.9858 0. 1086 ! 0. 15865 0.8%92) 0.2119 0.1748
» 0023: 7.1882 2.5954 H Q. 7801 0.0%47 ' 2, 1668 0, 73865 $.0226 0, R056
0034 0.8127 0.1811 ' 0,2972 0.0828 ! ©.3138 0.2174 0.4208 0.2862
00215 3.0787 0.8884 H 0. 38601 0.0482 ! 1.1870 0.327% 0.8231 ©.4800

EXHIRIT G~a
ITEM INFORMATION ETATISTICS FOR PARAGRAPH COMPREMENSION; 3-PARAMETER LOGCISTIC MODEL

MAX 1 MUM STANDARD POINT OF STANDARD MAX ] MM POINT OF AYERAGE INDEX OF
ITEM INFORMAT | ON ERROR MAX INFORMATION ERROR EFFECTIVENESS MAX EFFECTVKRESS INFORMATION RELIABILITY
0001 : 0. 5442 0.1325 ~0.3743 0.1800 : 0,2067 -0,2622 0.2877 0.2284
0002 O.3887 0.0966 H ~1, 4388 0.2118 H 0.0824 -0, 7458 0. 1544 00,1337
0003 1.7728 0.%5420 ! -0.6880 0.1308 H 0.5748 ~0,8007 0.86233 0.36Q3
0004 : 0.3207 0.0771 H ~0.,27861 0.2108 ! 0,125 -0, 1822 0.2164 0.1779
000Ss: C.86%82 O.1860 ! -0.3724 0.1143 ' 0.32%8 -0.267) ’ 0,4830 0.3168
00086 : 0.4262 N 0.1253 ' =0.0451 0.1768 ! 0, 1698 -0,02987 C.2%82 0.,2040
0007 0.3352 0.0766 : -0. 4322 0. 1889 : 0.1272 ~0.2311 G.2243 0. 1832
0008 0.1938 0.0804 ! -0.8€18 0.2518 H 0.0668 -0.3318 0. 1362 0.1191
0008 C.5349 0.14864 : =0, 4588 0.1%3% { 0.235%0 -0.3180 ©.3808 0.28987
0010: 1.0308 0.24112 : 0.3145 0.07860 : 0,3858 0.2417 0.4848 0.2310
0011 Q.1285 0.0370 : -0.8382 0.2885 H 0.04B5 -0.1827 0.1032 0.0816
0012: 0.754) 0.3000 ! 0.2944 0.0986 0.2913 0.2184 0.2811 0.2759
001} 0,514+ 0.1180 H -0.8127 0.17:6 0. 152 =0.3824 0.2824 0.2268
CO1e: 0.353% €¢.0835 -0.Q750 0.176% 0. 1408 -C.0413 0.242) 0.1948
0015: 0.0186 0.010« 2.6105 1.0210 0.0068 0. 1401 0.0133 0.012314
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EXHIBIT C-8
ITEM INFORMATION SYATISTICS FOR ELECTRONICS MNOWLEDGE; 3-PARAMETER LOGISTIC MODEL

STANDARD

INDEX OF
RELIAZILITY

AVERAGE

INFORMATION

POINT OF

EFFECTIVENESS Max EFFECTVNESS

STANDARD MAX 1 MM
ERROR

POINT OF

MAX INFORMATION

ERROR
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EXMIBRIT M-1
TZST INFORMATION AND STANDARD ENROR CURVES FOR CENERAL SCIENCE; 1-MARAMETER LOGISTIC NMODEL

STANDART INFOR=
TRROR . MATION
o .87~ ' 18,3478
3: 3% 14,8801
.22~ ' 13,8127
- 3.04~ 13,0482
2.0~ i 12,2780
2,88~ 11,8108
2,80~ P 10,7432
2.32~ . %,9788
~
2. 1de ’-20“
1.97= 8.4411%
1,798 o 7.8737
[ ]
1.81= - 6. 9084
e
1.42= et dp el e s i o o el L L] ¢.1380
++d Ll e
1,28~ L aad +et b 5.3718
NS e Lo
1,07« ++ e Lad 4, 8042
L L2 g S+ e
0.89= L oo ++ ~+ sme 3.8289
se0e ~ -y 2T o0y
0.71~- e e A so0mn 3.0088
[ ¥ TSN srean
0,84~ e sveneTE BESPODSE i 2.3021
Laad L < 2 g b
0,38~ *ree Insewese e 1,8347
Lald o ALl X d
0.18~ . AaRanald 0.7674
R PEbbhs st
0.00- o . ©.0
=4,00 -3.00 , =-2.00  =1.00 0.0 i 1.00 2.00 3.00  4.00
MAXTMUM IHFORMATION APPROXIMATELY ©0,82780+0% AT -0.7143
F
. EXMIBIT H~2
' TEST INFOSMATION AND STANDARD ERROR CURVES FOR  ARITHMETIC REABONING; 1-PARAMETER LOGISTIC MODEL
. STANDARD INEOR~
ERROR MATIOM
.87~ 16,3478
J.39- 14,5801
.22~ 13.8127
Laa ol 2o
3,04~ ++ - 13.0483
-t +
2.88- + + 12,2700
i + +
2.88- + 11,8108
+ +
2.50- + + 10.7432
+ + *
2.32- + + . 9.9788
+
2. id= + . 8.2088
* 4+ »
1.97~ + + , * 8.4411
+ + &
.79~ + + - 7.8737
+ .
1,.8t= + + * £.9084
+ * -
1,43 - + L §. 1390
] + + -
1,281 v + - . §.3718
*® + + L 1]
1.07~- L L] + + L g 4.8042
.. re se
b.89- " . + e 3.8388
EL L] + ++ L1
0.71~ L2 L) ++ + e 3.0888
44 ++ 8
— O, G54= +e  PROEE LT T B 2.3021
+» L1 2] 1.2 ] HOABDS +
0.38- e asseosese seensaed - 1.8347
+re e - & & L T
D.180] +oeee bt C.7874
L Lt o S I
" ¢,00- ++ 0.0
- - b= + - - 4 + - + — +
. =400 -3.00 -2.00 ~1.00 0.0 s.oo' 2.00 3.00 4.00
MAXIMUM INFORMATION APPROXIMATELY O, !_382!’402 AT ~0.28%7

O

ERIC
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EXHIBRIT H=3

TEST INFORMATION AND STANDARD ERROR CURVES FOR wORD NOWLEDGE; 1~PARAMETER LOGISTIC WODEL

STANDARD
ERROR

3.87-
3.38-
3.22- + +

3.04~ > +

2,88~ - +

2.88- _ +

2,80~ +

2,32~ + ' + .

2.14~ +

1,87- + + /
1,79~ + +

1,8y~ + . +

1,43~ + +

1,.28- + +
1,07~ + +
.88~
0.74-
0.84~
0.36-
0.18~

0.00~-
h oo + o mmn -t + + > - + +

0 20 e A e M D S Y D D D A M D O G Y O e e P ey -
bbb bd
- +

L 14 > +
E L] ] +

+4
++
++

usey
L L] 2
[ J IR L1y LIL T L1 T2
ARERMIBHNSRA RSSO XV LOSTHRRE RN EI R

+edt
+44de
LT T 2 2 L2
PP,

-4,00 -3.00 -2.00 -1.00 1.00
MAXIMAM INFCRMATION APPROXIMATELY O. 1B3BD+02 AT

EXHIBIT Hed

STANDARD TEST INFORMATION AND STANDARD ERROR CURVES FOR PARAGRAPKM COMPREMENSION;
ERROR

+ Bt T D L LI Y

2.00 3.00 4.

1=FARAMETER LOGISTIC MODEL

- - - - - - enmo-

3.87-
3.38-
3.22~
3,04~
2.86-
2,88~
2,50~
2.32-
2.14-
1.97=
.78~
1.81~
1,43~
1,28~
1.07~
O.80-
0.71~
0,54~
0.3¢~
.18~
0.00~
-—t halal 4 -+
. ~4,00 -3.00 ~-2.00
MAX UM INFORMATION APPROXIMATELY 0, 48850401

L 1]
L 14
L 11 ]
one
[ X 1]
L1421
' [ T TR
+4
ot
LX)
++4+4
LX L X3

L e
+444 +4+4e
++4 +4+4
+4+4 +4+
++4 £ 2
LI X XS L]
et
+4+4++
444

L1
nes
L L1

REILEGISEE shbRdeRER
CESANRBLEDESEEANES

~1.00 0.0 1,00

AT ~1.07¢4

61

E 2 g

L2 L L]

e e 8 e R s o o e Pk - o e s e T o g 2 P 04 e 8 g B e e e e P9 o 28 A e o i e 2 e

- e o e D e - -

L L]

[T
L R T

+btet bbbt

e o i s e v 4

3,00 4,

2.00

I1NFOR=
MATION

i8.3478
14, 5301
13.8127
13.0482
12.2780
11,5108
10.7432
9.9758
!.39!5
8.4411
7.873?7
€.5084
. 1380
4.8042°
J3.8388
3.08848
2.3021
1.5347
0.7874
e.0
oo -

INFOR-
MATION

15,3478
14,8801
13.8127
13,0483
12.2780
11,8108
10.7432
8.9788
8.2088
8.4411
7.873?7
€.2064
6. 1380
5.2718
44,8042
3.838%
3.0688
2.2021
1.8347
0.76874
2.0
o0

-
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EXHIBIT H~§
. TEST INSFORMATION AND STANDARD ERROR CURVES FOR AUTO AND SHOP INFORMATION: (~RARAMETER LOGISTIC MODEL
STANDARD INFOR-
ERROA MATION
- 3.87- 15,3478
a.38- N 14.5801 _
3.22- 13.8127
. 3.04- 13,0483
2.86~ 12,2780
2.‘?- 11,5108
2.50- 10,7432
2.32~ 8.9788
2. 14~ . ¥.2088
1,97« 8.4411
1.79= L 7.8737
bbb ..
1.81= L e ] bt L] §,9084
- ++ s . ]
t, 43 ‘e L b g8.1380
» P - (-1 ]
1.25=} @ had * had 3.3718
" +4 L) £ .1
1.07= L. ) * >4 o 4, 8042
[ 1] > - | T
.08~ 0 -+ -+ s 2,836
' , e >+ -4 2P
0.71~ song L o . ++ Lo 3.0898
B8 Ll ad ]
0, Bd= ot SUTSRE [h ool 2 ++ 2.3021
e+ BSPRODOEINE SBICSSOCRERE + St
0.8~ ‘e - L sl 1.5347
e and *erd
0. 18| wrtrtre s 0.7874
e s
2,00~ R A . . 0.0
4,00 -3.00 ~2,00 -1.00 0.0 1.00 2.00 3.00 4.00
MAX IMUM INFORMATION APPROXIMATELY O,7281D0+01 AT -0,.2887
7
. EXHIBIT H~-8
TEST INFORMATION AND STAHDARD ERROR CURVES FOR  MATMEMATICS XNOWLEDGE; 1-PARAMETER LOCIBTIC MODEL
STANDARD . INFOR~
ERROR MATION
3.57- 18,3478
.38~ 14,5801
3.22- 13,8127
3,04~ 13.0489
* 2.88- 12,2780
2.88~ 11,8108
2.80- P 10,7432
> L2 d
2.32- -+ -+ 2,.5788
+ + *
2. 14~ > ++ $.2088
+ * L]
1.872 + + . 8.4411
+* +*
1, 79=1" . - + - 7.8737
L] + - *
1, 81= ® .. - * €.9084
* + + a
1.43~ - + + * €.139%0
L L] + - [
1,2%8- . - - LT 8.37186
.. + + .
1.0?~- *e +4+ + *s 4,042
] - . (2]
C. 28~ Lad + - - 3.8389
. L4 +4 + ake
0.71~ e N ++ o 1.0888
.tes 00
0,54~ - SOwed coee  ++ 2,302t
> .01 2 11 3 SOPRee® e
0. 38~ -+ SENSAGRIBERSW LUEBREPCBOOND vt 18347
ete L2 o DLl DL e
0.18~ Puray e +ret e 0.78%74
L d LS e e o L
- 0.00-} 0.0
-y + +* - e - - - e i e g 46 sen o e
-4, 00 -3, 00 -2.00 -1,00 0.0 1.00 2.00 .00 £, 00
MAXIMN INFORMATION APPROXIMATELY ©.10730+02 AT -Q. 1429
2 -
62
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o EXHIBIT W=7

TEST INPORMATION AND ETANDARD ERROR CURVES FOR MECHAMICAL REASONING; 1-PARAMETER LOCISTIC MODEL

STANDARD INFOR-
ERROR MATION
3.87- 15,3478
3,38~ 14,8801
3.22~ 13.8127
.04 13,0483
2.88~ 12.2780
2.68- . 11.5108
2,50~ 10, 7432
2.32- $.0758
2.14~ 29,2088
1,97~ 8.4411
1.79- o~ J 78
t.61~ ¢ . 8.89064
+++ L 1]
1. 43 PO PO . §.1390
+++ +4%s Lad
1,28- Lol ++ Ldd 8,378
L 1] +++ +ét L L 1]
1.07~ [ 11} - ++ > 4,8042
ek 4+ ++ . st -
.89~ L da =+ ++ el 3.8369
L1 ] ++ +++ e
0.71- ssne +44 ++ o 3.0888
S04+ ¥ +++ 88
0.84~ et e bae SEBRES 444 2.3021
4 L 1 L L] L1 11y SN2 E0EBRETEREHD +4+
0.38- +orditt sxssecEse bt 1.5347
+4+++ EE \
O.18=f+++++ ++++++b 0.78%4
. +++++++
0. 00~ 0.0
e - oy e W Y 0 oy T Y L o > - + + - + - - + - O e o - - - -
-4.00 =3.00 -2.00 =1.00 0.0 1,00 2.00 2.00 4,00
MAXIMUM INFORMATION APPROXIMATELY 0.83400+01 AT -0.2887 .
’
~ &
EXHIBIT M-8
TEST INFORMATION AHD STANDARD ERROR CURVES FOR ELECTRONICS XKNOWLEDGE; 1-PARAMETER LOGI18TIC MODEL
STANDARD INFOR=
ERROR MATIOR
J.87~ 18.3478
J3.38- 14,5801
J.22~ 13,8127
3.04~ 13,0483
2.86- 12.2780
2.88- 11,8108
2.80~ .- ’ 10,7432 .
2.32~ v £8.87588
2,14~ $.20885
1.97- 8.4411
1.79- .' 7.87)7
1,84~ . e 6.8084
L
1.43~ | . §.1380
9 [ 13
1,258~ . b 8.3718
s8¢ LY R LI S -t 3
1,07~ e e et "y 4.8042
L1 1] +¥t e >t [ 1]
0.89- "o +44 ++ LTI 3.82380
ey ++4 +44 e
0.71~ o PN tas (TTL 3.06888
L L S EL T ] S+ + B8
0. 54— et [ YTTYYY 13 SHERERBOE P 2.2302¢
+++ SLeUPIEREERSARARBSLESOERPRI TS +
0,38~ s bt 1.5347
L3 LA L T2 +++++
o, 18~ e br et +ed+ b+ 0.7674
P P s
¢, 00~ 0.0
e T e A T e g B0 8 it e ot 3 0 2 W0 e 04 o s e i 8 i ot s e O e e 0 0‘----0----—--} —————— P ——— -—— ety e +
~4.00 ~3.00 ~2.,00 -1.00 .0 1.0Q 2,00 3.00 4.00
MAXIM INFORMATION APPROXIMATELY O,.B808%0+01 AT -0.2887

63
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EXMIBIY I~t
TEET INFORMATION AND STANDARD BRROR CURVES FOR CENBRAL BCIENCE: 2-PARAMETER LOGISTIC WOORL >
STANDARD INFOR=
ERROR MATION
2,88~ . 29,8218
2,48 28,3304
2.31- 28,032
2.18- 25,3483
2,08~ 23,8872
1.92~ 22,3881
. 1,782 20.8780
L 1]
1,67=- .‘ 19,3840
BN v » 17,8929
-
1.d1= L ; 16,4018
[ " Sl J
1.38-| ® . & AD107
»e . e - ~
f,.18= * L4 V - 43,4197
* »e ]
1,03~ L 3] FE e L2 11.9288
* +4 Lo d [ 2 2
0.90- b had + Lad 10,4378
*~=» + b o
e.77= e + -+ soe 8.9%484
[ 1] - - E 2] -
0.84~- e + +*+ BOOY 7. 4884
»e * ++ [oes
0.8t~ L ] - >+ e 5.9843
[ 22 oo 2
0.38~ + SoeDe 2ROGDe L) 4,4732
- *$ o+
g,28~ -+ L] Soddd 2.8021
bt L2t
0. 13~ L P 1,481 1
P2 2 o B e o o o T Y
0.0~ . ) o 0.0
-«.00 -3.00 -2.00  ~-1.00 0.0 1,00 2,00 3.00 4.00
MAXIMUM INFORMATION APPROXIMATELY ©O,12120+02 AT -1.0000
7z
- ¢ EXMIBIT (-2 .
TEST INFORMATION AND STANDARD ERROR CURVES FOR ARITHMETIC REASONING: 2-PARAMETER LOCISTIC MOOEL
STANDARD I NFOR-
CRAOR MLAT ] ON
2,56~ 29.2218
2.44- 23.3304
2.3~ . 28.8393
2.8~ . 28,3483
2.068~ » 23.8872
', 82~ “ 22,3881
1. 78= ety b 20.8780
+ > *
1,87~ + + 18,3840
+ + &
1, Ba~ + . 17.88528
- + -
t,41-1m + - - 18.4018
e -
t, 28~ * * + o 14,8107
L + + o «
1, 18- - - ® 13,4187
L3 - - ]
1,03~ L1 - + - 11,9208
& - »
0. 20~ Lad . + - 10.4378
LY + + i - .
0,77~ o» + ++ - 8.,5484
e + - w0
0. 64 o) - - o2 ?.48%4
L2-1 ] > -+ (% 13
0,81~ P - +e ene 5.83842
L 2 X4 tr v 8
0. 38 r SES® sease - 44,4732
¥ o8ed VB WOD >
O, 26~ PO ErTY Ty srevsmees b+ 2,882
P RGBSR * 4t
0,13~ ¥ et P L 1,421 1
& ER S S T o T 2 LA AL E L L S ddd
¢. OO0~ o+~¢-4--q--o| 0.0
o 2 94 O D 2 b o b s % e v ot i by e b 645 501 R o O S S Y AR gt b O O SV 0 U B i o e o e P 48 e e W B 1 e st o - e e o e B o eh
~4,00 =3.00 -2.,00 -1.00 0.0 .00 .00 3.00 4,00
MAX IMUM I NPFORMATION APPROXIMATELY Q,21230+402 AT ~0. 8714
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EXHIBIT 1-3

TEST INFORMATION AND STANDARD ERROR CURVES FOR WORD KNOWLEDGE; 2-PARAMETER LOGISTIC MODEL

RIC

STANOARD INMEQOR=
ERROR MATION
2.86~ +ete L 28,8218
+ + *
2.44~ + + 28,3304
[]
= 2.3~ + + " 26.839
+*
2.18~ + * 28,3483
*
2.085~ + .' 23.8%72
+ »
1,82~ + = 22.3881
+ .
1179~ + L] 20,8780
+ ®
1,67~ + L 19. 3840
+ L ]
1.84-} ¢ + - + " 17,8828
1,41 + + s - 16.4018
ns
i1.28~|9 + + .. 14,9107
% + *
1,18~ ¢ + L2 13.4197
L] + ]
1.03- ¢ + + L4 11,9288
' ® + [ ]
0,80~ s + . L2 10,4378
L 1] + + [ 1
0.7%- & . + . 8.0484
&« + + L £
0.84~ ”e +* + LT 1Y 7.4854
L1 + ++ L 24
O.81=- 22+ + *es '5.9843
[ 23 ++8
0.3~ ++ BES L1 1 T B 4.4732
+ sene seens +*+ -
0. 286~ ++ =eens ITIY VT -+ 2.9821
*+e CRGCEOEAT IRBRES RPHTY ..\d/##
.13~ 44t bttt : 1.4911
LT . B 2 & Y
0.00~ - La a2t L I T LT 0.0
+ e B e e e o 0% P00 2 U8 08 e i e o e + * oo - XL L LY
-4,00 -3.00 -2.00 =-1.00 0.0 1.00 2.00 3.00 4,00
MAXIMUM INFORMATION APPROXIMATELY 0,25820+02 AT ~1.1429 \
EXMIBIT I-4
TEST INFORMATION AND STANDARD EAROR CURVES FOR PARAGRAPH COMPREHENSION; 2-PARAMETER LOGISTIC MODEL v
STANDARD ' ) INFOR=-
ERROR MATION
2.56~ " 29.321%
2,44~ . 28.3304
2.3~ 0' 26.08383
2.18~ . 28,3483
2,08 . * 23.8872
. []
1,82~ . 22.3581
1,78~ L] 20.8780
.
1,67~ .' 18,3840
1,54~ .. 17.8829
1,41~ . N 16.4018
® -
1,28~ L] - L] 14,8107
" A *
t, 18- * bl d 13.4187
. I ]
1,03~ * - 11.9286€
LX) .
0. 80~ L34 L 10,4375
. ae )
0.77= 14 Lddd 8,.Babu
.s ae
0,64~ see - . o 7.4554
e RS TR R T [ 2.3 *
0.81- sEee e .t oo 5,964
e @ T++-88
0,38~ ‘4 LT XTI T P Ty 2 49 . A732
+++ *+ e .
0,26~ ++4 bt 2 BB21
+rvet+ . -h b4
0, 13- LT e YT PP [ S R 1
R PP L R R T L]
O, 00~ LA R DL R e L L LY 0.0
e B A 0 2 e i T e o b e b e 2 00 o - G ——— b D e N ) P - tmm———n s ema - e mrm Rt e — e g o ———— +
~4,00 -3.00 ~2.00 ~1.,00 0.0 1.00 2.00 3.00 «, 00
MAXIMIM INFORMATION APPROXIMATELY O,70B7D+0s AT ~1,1429

)



EXMIBIT I-E
TEST INFORMATION AND STANGARD ERAROR CURVES FOR AUTO AND SHOP INSORMATION; 2-PARAMETER LOCISTIC MODRL

5 e
/—.\ = =
2:88= 28,0218
2.44~ 28.3304
2.34= 26,8393
2,18~ 25 10483
2.08~ 23,8872
1.92- ) 22.3681
L
1,78= u. 20.8780
1,87 .‘ 19.3840
1,84~ .00 17.8828
1,41= s 18.4018
[ ] e L /
1,28~ Lad * . L 14.9107
L L
1,16- L] . L 13,4187
e a0
1,03 % . 11.9288
- L ]
0. 30~ e P e £ 1] 10,4378
L L1 >t e d -e
0.77- e ++ -+ [ 3.9484
L. e -t L o]
O.84~ b + - L 7.4854
L ] >4 + E
0.81- seoe -+ *< .30 5.9842
L 1) P o]
0.38~ s BOSIRE SEIBOT et 4,4732
g d *>4
0.28- ++s R ad 2.8821¢
e bd P ]
0, 13- L s — +reres 1.4811
e e el St bl bt
0.00-| . . N . R . Mihanssd R
~4,00 -3.00 ~2.00 -1.00 0.0 t.00 2,00 3.00 4,00
MAX I MU INFORHATION APPROXIMATELY O, 1080D+02 AT =0.2087
]
EXHIBIT (-8
TEST INFORMATION AND ETAMDARD ERAOR CURVIES FOR MATHEMATICS XKNOWLIDGE: Zéﬂml LOGISTIC MODKL
STAKDARD INFOR=
ERRON MATION
2.8%8~ 29.8218
2.44> 28. 3304
2.3t 28,8393
2.18~ 25. 3483
.00~} &) 23.88572
.
1.82=| = * 22.2881
. .
1.79- . » 20. 8780
® -
1.87~ L L4 18,3840
. »
1. 34~ & 17.8929
N -
1.4~ L P e [ 1§.4018
L] * 44 *
1.28~ ] -t - * 14,9107
- -+ - L1
1,18~ » + + L] 13,4197
. - + @
1.03- ® - * L 11.82868
s . - L
0,80~ L4 - * * 10.4378
E1 ] - -+ > .
0.77~ - + - L &d 8.8484
-1 ] +* - rl 23
O.64~ »e - - - 7.48%4
L L > * L -5
0.8~ “e - e AL 5.92843
E Y ++ @
0.8~ . ke “«oeDO  tu 4., 4732
++ L2 2 - d 1 PeHxN L
0.38~ +4 v T 22 U211 - 2.9821
EE o
0,13~ ARl et 1,481
LR 2 LT D s T TR
C.00~[*4eree obrat ey 0.0
o i e st o O i o Vbt P v o 2ot na i ap + ot e b - — e T Y G 8 O Db e bty b ey
-4 ,00 ~3.00 -2.00 ~1.00 0.0 1.00 2.00 3.00 4 .00
MAXINAL INFORMATION APEROXIMA TELY O.1888D+02 AT ~0.3871
»
Q 8 /
) )
T ['] [ | [ ] ' [l 1
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EXHIBIT 1-7
TEST IKFORMATION AND STANDARD ERROR CURVES FOR MECHANICAL REASONING; 2-~PARAMETER LOGISTIC YODEL
S TANDARD INFOR=-
ERROR - MATION
2,88~ g Y 28.8278
2,44~ 28,3204
2,31~ 26.8233)
2.18~ 25,3483
2,08~ 22,8872
V. B2~ 22,3861
1. 798- N 20,8750
1.67-) .7 | 193000
1,84 “3 17.8929
t, A4~ - 16.4018
-
1,28~ w0 bl 14,9107
ot »
1,9b= C Lol 13.4187
an *&
03 L1 9% 11,8288 ,
»» o
.80~ - LA 10.4378%
©cos [ ]
0,.77- *t LR B3y 8.94864
E L 1) +es e L2 1]
O.64~ (2 1) ey . 208 7.4854
A -+ -+ LD .
0.61~ 2T -+ ++4 *onn 6.8642
PR et Do+ 0E
0.38-~ e BESEBESS sensorne R 4.4732
LX FHSEEB BSOS ES et
C.28~ A +eee 2.8821
LA L] L L2 X
0,13~ -t bbb e Fhtreree .49
[P LR X D L N L
0.00~ ++ 0.0
o e e g - e A o 0 €y 4 e e oy e e e S o b O 4 b o e e g O e - T W T o P - P WP B e L L R L L]
-4.00 -2.00 -2.00 -1.00 0.0 §.00 2.00 .00 4,03
MAXTMUM INFORMAY ION APPROXIMATELY O,84L7BD+01 AT -0.4286
EXHIBIT 1-8
TEST INFORMATION AND STANDARD ERROR CURVES FOR ELECTRONICS KNOYLEDGE: 2-PARAMETER LOGISTIC MODEL
STANDARD ' INFOR-
£ 1ROR MATION
4. 58~ 28,8218
1,44~ 28.3304
2.31- - 28,830
2.18- 25,3480
2.06~ ° 23.8872
.82~ ‘* 22,3881
1,78~} . 20.8780
. .
1.67-~ L] o 18.3840
» a
1,64~ * b4 17.8029
» >
1.45= » L 18,4018
& e
1.28~ - L4 14,9107
¥ »e
1. 18- LT -« 13.4197
* a9
1.03- " e 11,9288
* L2
0.90- #0 ve 10.4375
9 obve
0.77~ . L B.8464
& “eses090 000 ke
0.684- s voe .o ste 7.4554
rh o *e ‘oo LR T 3
0.5%- aoe .- vee LYY 6.8643
oo, XY Y
0.38- re ERKAEE RS LIS T E) rees 2354722
.o [TYYTT T ess
0.26- vte st 2,882
LA X N2 et e s e
0,13~ s ees LESEE X 24 1,481
LA AL KR R XL R XS AL AR A 2 L A A
.00~ |see . ses 000 0.0
P e R R SN RN RS T PR R R B RN E N R L e, R Rl A A A m A e T —f - mEmEd mme. .S A rmmn m— s e a - L -
-4,00 . =3.00 ~2.00 -1.00 0.0 ' 00 2.00 31.00 4.00
MAXIMUM INEORMATION APPROXIMATELY O 8514D+0t AT -~0.%571414
.
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TEST INFORMATION AND STANUARD ERROR CURVES POR GENERAL 3JCIENCE; 3-PARAMETER LOGISTIC MOOEL

EXHIBIY J=1

STANDARD INEOR-
SRROR MATIOM
2.84~ . 30. 2082
2.42~ Y o 28,780«
2.28~ N 27.388%
2.18~ . 25,7809
2,03~ L] 24,2381
A 22.7214
»
1.78~ 21,2088
B
1,858~ * 19.68018
@ .
1,83~ L] . 1. 177
1,40= - -+ . 18.8823
\ L ] + -+ LY
1,27= * * 18. 1478
» - .
1, 14~ » * 13.8328
] * »
1,02- - * & 12, 1181
L] + =
0,88~ » + L4 10. 8033
. + + L]
0.78~ e Ldd 9.0882
L] - + *
0,84~ Ldd s 7.8738
L o L b L +- [ ]
0.81- e bp et + o 5.0880
2T *¥
0.28~ b *»> s 4+ 4,844
L2 L1 L oS -
0.28~ +4 SeePOOPBSE -e 3.0288
Laad >
0.13~ o b 1.5142
P P e
0. 00= | + 42444ttt s dirbb s P g e o o.0"
-4.00  =3.00  ~-2.00 ~1.00 0.0 100 2,00 3.00 «.00
MAXIMNNS INEORMATION APPROXIMATELY O, 1844D+D2 AT O.9288
EXMIBIT J=-2
TEST INFOBMATION ARD STANDARD ERROR CURVES FOR ARITHMETIC REABONING;: J~PARAMETER (OGISTIC MODEL
STANDAND INEOR=-
ERROR MATION
2,64~ L * 30.2982
2.42~ . 28,7804
. *
2,28~ . 7.2886
° -
2. 1§~ ¢ 4 * » 28,7809
. / .+
2.03- L * 24,238
+* +* 'y
.91~ . * 22,7214
- + > L]
\ 1.78~ L - 21,2088
- + <
1,68~ L4 * 19,6818
. - -
1,83~ ea * - 18.1771
& + -
1,40~ AL - - ‘6.8823
[ + »
1,27~ &5 * * 15,1478
& - +
1, 14 wt - * 13,6328
* ! - @«
1.02- ® - O 12,1181
- - + b ]
0.89- L4 * L 10. 6023
L1 - . - *
0.7¢€~ * . A 8.0888%
» - L]
Q.64~ * - < 7.8738
13 - . =4
0.851- ® . LI §.0580Q
- Y 4
G. 38~ . B L2 I 4,5442
- $HQ £ - .
0.26- .. AW B IRO NS FET P 3.0298
- A G Ve Al e -
0,13~ P Y 1,8148
LR Lo LI TR LS 22 Lt d r*edrrte
Q. QD j+oemvnsstrrstrsrecs rerse st et br e 0.0
-t 41 ol G e A O B v 8 D P O e o e e S Y D el B T o P s PO o W O S8 WAl U BN D e O P O D Bl B e e P B T WD i O e e S g B OB AR e o s o B S - e Y e ot e el A 8 D 4 gm %0 W e e n o e o VP A
-4,00 -3.00 ~2.00 =-1.60 c.0 1.C0 2.00 ). 00 4,00
HAXIMUM 1WFORMATION APBROXIMATELY 0, 18420402 4T 0.8429
b’ {)
O
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EXHIBIT J-3 X
TEST INFORMATICN AND STANDARD ERROR CURVES FOR WORD KNOWLEDGE ;

3-PARAMETER LOGISTIC MODEL

STARDARD INFOR~
ERROR MAT 10N
—— - - - m—mew—--—— - -—a¥
2,54~ . 30.2882
2.42- - . 28,7804
2.29~ . . 27.2688
2,18~ . 2%.7509
s
2.03- - 24,2381
f. 84~ * 22.7214
4 L ]
1.78~ . + + 21.2068
+ +her .
1,85 . ++ 4 15,8918
+eeb s + .
1,83~ . + * (8 1721
+
1.40~ . + - . 16.6823
& +
1.27- N -+ - 15,1478
*
1, 14- . + + » 13,8328
.
1,02~ L - . 12,1181
* + ] ) .
Q.89 . + . . 10. 800
. + »
0,76~ Lad + - 9.0888
L 13 - L]
0,64~ “se + + e 7.8738
L2t + L ]
O.61~ Ll SR + 8 £.05%0
L1 24 +
0,38~ + oy 0 4 4,544
‘44 L L3 ) L L +
0,28= e aspssscEssRRRs atn ++ 3.0298
' TP RERESEERRL ++
0, 13~ ‘e es e d 1.8148
TP 4t
0.00=|+44444444+ L T e N et o 0.0
o 8 e e o O B e e e e s e o o At B s S T P B A O O e i +- + o
-4.00 ~3.00 ~-2.00 -1.00 €.0 1.00 2.00 3.00 4,00
MAX IMUM INFORMATION APPROXIMAYELY 0,2187D+02 AT 0.2143
- EXHIBIT J-4a
TEST INFORMATION AND STANDARD ERROR CURVES FOR PARAGCRAPM COMPREHENSION) 3-PARAMETER LOGISTIC MCODEL
STANDARD INFOR-
ERROR . MAT ION
2,54~ * ® 30,2882
2,42~ . ¥ 28.7304
2.28- i ® 27.28%8
2,18~ . 2%.7%09
* »
2.0~ ) 24.238¢
a s
.81~ @ ° 22.7114
V.78 » . 21,2086
>
1.85~ L 18.6918
. *
1.523- * 18,1778
s
t.40- L4 » 16.86223
& *
1.27- a L4 15,1476
o .
1, 4= = L 13.8328
s »
1.02- * * 12. 11814
3 -
0.388~ “ d 10.6033
. wo »y
0.76~- . » 9.0885
(1] ot
0. 64~ ° @ 7.8738
»n ris s [ %
0.81- b —rr teres EX L) €.0590
L XS LY X
0.38- YT P Y IY YT TYY ser 4. 5443
- ++ 4
0.26~ -+ .4 3.028%
>+ 4t /
0,13= e P 1.5148
*ht et ed XX T TR TR S R
Q. 0D=}sst4tsts0rsssarssstss 44448804000ttt tb b b rrtban 0.0
- g - - - e - e - 4 ————— L R PGS e e - -4 - ——- e et cem R et TR ERT el Cm NS A et e mEe ) - - - ———— -
-4.00 -3.00 ~2.00 -1.0Q 0.0 1.00 2.00 J.00 4 .00
MAX JHUM INFORMATION LPPROXIMATELY O0.658GED+0t AT ~0.42886

-
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EXNIBIT J-§ -
TEST INFORMATION AND STANDARD ERROR CURVES FOR AUTD AMD SHOP INFORMAT.ON: J~PARAMETER LOGISTIC MODEL
STANOARD ) ' INEOR=
ERROR i MATION
2.84- 2 N 30,2982
-
2.42- 4 v 28,7804
L] | ]
2.239%- . ) » 27.26%88
2,18- $ . 28,7509
L] »
2.03-|, . s 24.238¢,
[ s ]
1.81= * 22.72144
] -
1.78- L L 21.2088
L] ]
1,88~ . . -~ » 19,6918
- + + [ ] .
1.583~- » * * L J 18.177¢
| ] * L]
1.40~ . + L 18.8623
sH - * -
1.27~ L + : - 18.1478
. had »
1, id= L ® + - L] 1J.8228
- - - »e
1.02~- . Lad + L 12,1181
[ 1] M + - .
[0 1. o L - + - 10,8033
L 2 * L ] .
Q.768- e + &« 9.0888
] + + [ 2]
0,84~ - ¢ + . 7.5738
- o
0,85t~ e 4 + e 8.0890
[ d +0
0.8~ + . 44 4,8443
- reRG L 4 - x
G.25~ -+ -~ 3.0288
e L]
0. 13~ SN, o 1.8148
aaat o S 2 AT e Y P T
0. 00 | #4444t 4bdbbrb ittt rdbrd Lan s ot o o o 8.0
~4.00 ~3.00 -2.00 = ~-1,00 0.0 ) 1.00 2.00° 3.00 4.00
HAX IWUM INFORMATION APPROXIMATELY O, 134850402 AY 0.8429%
EXHIBIT y~8
TESY JHFORMATION AND STANDAND ERAROR CURVES FOR, MATHERATICE XKOWLEDGE;: J-PARAMETER LOGISTIC MOOEL :
STANDARD INEDR=\
ERROR HMATION
2.84~ . +e4 30.2882
P + - a
2.42- + - 28.7304
» + -
2,28~ + . 27 . 2888
2,18 L + + 25,7309
2.03~ L4 + - 24,2381
A Y
1,81~ * » 22.7214
. .
1,73 + 21,2088
. L)
1.88~ + 19.6913
L - L
1, 83~ 16,1771
» *
1,40~ + - 16,8833
& +
1.2~ - 15,1478
o -
1, taw L + ¢ © 13,6328
°
f.02~ @ . 12, 118%
* »* + »
C.83- a . 10, %033
» + + -
.78~ ' e ® 9.03&8
oW + - L .
. &4~ . . ?7.5738
wtin - + L3
0.5~ AL 4 &.08%0
L 2 -
0,38~ + w® LI 4, 5423
e sen ae
Q . 25" L Lo¢ L d Ll 1] - 3 . o"‘
L Y SRIPOSERPNOSS 23
o, 13- PP e 1.8148
T LR 3 P Y i )
Q. 00| 2440404444t rtbittrrnacrsts d R e oD L L C.0
* A S o Al St D oy Wt 08 it e P OV T W oy . S AL Tk B . B ot D n B e W Ot - - - -l e e - o
-4, 00 -3.00 -2.00 -1.00 0.0 1,00 2.00 .00 4,00
MAX MU (NFORMATION APPROXIMATELY 0,3030D+02 AT 0.85714



EXHIRIT J«7

- TEST INFORMATION AND STAMDARD ERROR CURVES FOR MECHANICAL REASONING; J-PARAMETER LOGQISTIC MODEL

STANDARD INFOR~
ERROR MAT ION -
- - - LT T - - - A P S W 0 9
2 pen " * . 30.29%2
2.42- . 28,7804
. *
2.28~ . 27.2886
L .
2. 18- 25.7809
» »
2.03 * 24,236
a *
181" 22,7214
L »
1.78=- » . 21.2068
.
1,65~ ‘. * 19.83¢8
1,83~ . . 18,1771«
L *
1,40~ L * 16,8623
L ¢
1.27=~ - L4 15,1478
[ ] L J
1, 14~ L] ' . 13.6328
L1 ’ [ ]
1.02~ - LR Al 22214 . 12. 1181
. + +ae -
0. 89~ L4 ++ + L4 10,8033
* + +* -
0.76 L1 ++ + hd 8.0888
* * + L ]
0,64~ " ++ . 7.8738
. - L 1] + * .
0.51- e+ + ®s 6.0880
E 22 ) +¥
0.38- ++  TEEe »es o 4. 5443
++ b2t 2 1] 1.1 (22 21117 ++
0.25%- *+ LT T ++ 3.0298
* -
©.13~ PRI +hte 1,.5148
LT TS T < ' P
.00~ | 44440249344+ + 44444444444 4t dbrrbrdd 0,0 N
T e i T e S i e o 47 R e e e T e e e e o o O 0 e —— o= + - LR TP L PR P L 2
=4.,00 ~3.00 ~2.00 -1,00 0.0 1.00 2,00 3.00 4,00 !
HAXIMUM INFORMATION APPROXIMATELY O.1228D+02 AT ©.7857
.
EXHIBIT J-8 )
TEST INFORMATION AND STANDARD ERROR CURVES FOR ELECTRONICS XNOWLEDGE; 3~PARAMETER LOGISTIC MODEL
STANDARD . INFOH-
ERROR , MATION
2. 84~ ' 30,2852
\
2,42~ LJ 28,7804
2,29~ 27.28568
» 3
2. 16~ ’ 25, 780D
2.03~ L4 24,2361
1.81- . 22,7314
1,78- * %] 21,3086
[
v, 68~ . .¢ 19,8918
§.%3- * L 44 18,177
> L
i, 40~ * t6.6623
s (23
1.27~ . L 15,1476
[ 1 J
i.t4= . .8 13.8323
L) »®
1,02- * L4 12. 1181
E] s
0,88~ . s 10.6032
* »
0.786~ - bk 8.088%
-8 cwtatretre LY
0, 64- . s +r4 e 7.85738
Y] - + e L 4 4
D.51- e s Yen ote 6.0580
L T ) L TS 1)
0. 3a- 4 REmOR Sunstauts .o 4. 544
+ RGPS 4
0. 2%- -t tee 3,029%
FR Y 4+
0. tay- 4+ et ted 1.5148
g vt LR R L L X
O.00~|vttsvarotgostsssntnsrsttrcns +ed 0.0
R R T bl R R R e L D DL P L ] .- - - o - ————— - - - s - 4 v e - ——— + .
4,00 =3.00 -}200 =-1,00 0.0 1,00 2.00 3.00 4,00
WAXTMUM INFORMATION APPROXIMATELY O,BE78D+01  AY O.1428
) k4
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